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30-TON SQUEEZE ' 
THE HYDRAULICALLY POWERED jaws of 
this pressure riveter, exerting a force of 50 
tons, can put rivets in their place with a 
noiseless squeeze. Used to speed the 
assembly-line production of modern rail- 
way cars (see page 121), the riveter joins 


major units of a car's frame, shown in 
lower foreground. 


Observer on deck of surface ship can 
use television t« view deep-sea wonders, 
and to guide diving sphere containing 
pickup camera. 
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TELEVISION 


It extends human vision beneath seas, 
into furnaces and throughout factories. 


IELEVISION is adding overalls to its 
dress clothes. Its sleeves are rolled— 
it is ready to go to work! 

To most of us, television has been a prom- 
ise of armchair entertainment—a chance to 
have choice seats at boxing bouts, football 
games, news events and stage plays without 
budging from the budget or the living room. 
That phase of television is here, but tele- 
vision's future goes far beyond the mere 
prospects of animated quiz shows and soap 
operas you can see. 

Television, like radio, is a versatile tool. 
A relatively small percentage of the radio 
waves that flash around the earth today 
carry music and comedy to our loudspeakers. 
Most of them have more important mis- 
sions. Radio helps us go places and do 
business. Without it, large-scale scheduled 
air travel would be impossible, sea travel 

. would be slowed, crime prevention ham- 
pered, news coverage cut down, and inter- 
national business and diplomacy limited. 

Television likewise means much more to 
us than an amusing accompaniment for 
radio's sound. Its workaday uses are even 
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more dramatic than its role as an entertainer. 

I found that out when I got a firsthand 
look into television’s future at the large 
modern laboratories of the Radio Corpora- 
tion of America at Princeton, N. J. There I 
put questions to Dr. Vladimir K. Zworykin, 
director of the laboratories’ program of elec- 
tronic research—one of the men who helped 
raise television frorn its flickering beginnings 
to its present status. 

Getting Dr. Zworykin to talk about tele- 
vision was not a hard assignment. He 
thinks it, dreams it, lives it, and talks about 
it with parental love. 

“Television,” he explained, after he had 
shown me his laboratory, “is an extension of 
our sight. It gives us a simple means of 
getting eyewitness views of things happen- 
ing in places too small, too distant, or far 
too dangerous for the average person to 
observe. Properly applied, television can 
show us many things that we have never 
seen before. It can open up whole new 
frontiers of research and knowledge. 

“Undersea exploration is an excellent ex- 
ample. Few divers can descend more than 


200 feet. Television, however, can put our 
eyes there without risk to our bodies. By 
installing a television camera in a thick- 
walled metal bathysphere, lowered from a 
survey ship, the deepest ocean floor can be 
explored safely and for hours at a time by 
skilled observers seated comfortably in front 
of a direct-wire television viewer on deck— 
or on dry land, for that matter, if the tele- 
vision signals from the camera are radio- 
relayed from ship to shore." 

As Dr. Zworykin enlarged on his idea I 
realized that the construction of such a 
television bathysphere would present no 
great problems. It could be similar in de- 
sign to the diving ball that Dr. William 
Beebe used in his undersea observations. 
With thicker walls to withstand greater pres- 


Dr. V. K. Zworykin, right, sketches plan of his 
“television bathysphere'' for R. R. Macguire, 


PSM's art editor, left; George Waltz, and cover | 


‘artist Ray Pioch, standing. 


sures, it would otherwise be simpler, since 
a television camera, unlike a man, requires 
no oxygen and would be unaffected by the 
near-zero temperatures 600 feet under. 
Since scenes have been televised from the 
dim light of a candle, illumination would 
not be difficult. The modern television 
camera using the new Image Orthicon tube, 
another Zworykin-guided development, is 
as sensitive to light as the human eye, so 
floodlights for underwater television explora- 
tion would have to be no brighter than 
those required for human observation. The 
bathysphere could be lowered by cable, 
while remotely controlled motors built into 
a supporting gimbal could turn and tilt its 
"eye" to scan the surroundings. The bathy- 
sphere could be used to aid under-water 
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Welding jobs on automobile bodies may be in- 
spected by television in the factory of tomorrow. 


salvage, guide the placing of drilling gear 
for undersea oil wells, assist in submarine 
rescues, and, perhaps, even test the myth 
of lost Atlantis. The depths that could be 
plumbed would be limited only by the 
strength of the sphere's metal shell. 

Similarly, according to Dr. Zworykin, 
television cameras can give us close-up 
views of what goes on within chemical re- 
iction chambers, inside fiery furnaces and 
behind the thick lead walls that surround 
atomic-fission experiments. It provides us 
with a third eye that is unaffected by 
lethal fumes, heat or radiations. 

What actually goes on inside smelting 


Activities extending over more than 25 miles of pro- 
duction lines may be controlled from a central point. 
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Hot metal pours into molds before one of the nu- 
merous "eyes" at key points throughout the plant. 


furnaces and glass furnaces is still pretty 
much anybody’s guess. The heat is so great 
that temperatures must be measured from 
a distance with optical pyrometers, and 
quick glimpses through jet-black goggles are 
the only observations possible, Any closer 
view would sear the flesh, blind the eyes. 

Television cameras at strategic spots in- 
Side the furnaces could flash pictures of the 
ficty mass to a viewer in the office of the 


From a central television booth, below, on&jman may 
co-ordinate àll the activities of a great industrial 
plant. Image viewers enable him to watch every step 
in transforming "ew materials into finished product. 


Remote control matches the pace of merging as- 
sembly lines, as where body of a car meets chassis. 


plant engineer. He could watch the process 
from beginning to end with no more bother 
than switching his viewer from one camera 
to another. He could literally “walk around" 
inside the furnace. The glow from the 
molten metal/ór glass would provide more 
than enough illumination, and liquid-cooled 
jackets would protect the cameras. 

Dr. Zwoiykin also envisions television as 
a super-supervisor in the large factory ofto- 


His telephoned orders regulate the teplpo of each 
departmént so that all work smoofhly together. 
Master gwitches at his fingertips permit him to stop 
machinéry, close fire doors apd sound alarms. 


Viewers instantly detect fire or explosion, speeding 
alarms, emergency measures, and first aid to injured. 


morrow. Television cameras set up in the 
various departments of a manufacturing 
plant would allow one man in a central 
viewing room to watch, control and safe- 
guard the entire plant's activities, Rows of 
télévision viewers would show him exactly 
What was happening at nerve centers of the 
factory. His master control room would be 
an industrial equivalent of the CIC (Com- 
bat Intelligence Center) rooms that co- 
ordinated our fighting forces along the dif- 
ferent fronts during the war. Such a system 
would speed production and safeguard life 
and property. 

A similar setup on a smaller scale could 


A final checkup, before the product leaves the fac- 
tory, is double-checked by the television supervisor. 
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theater. Television, however, can give him 
a surgeon’s-eye view of the whole pro- 
ceedings. A television camera mounted in 
the cluster of lights over the operating table 
and wired to screens in classrooms would 
not only give each student a close-up of 
b even the most delicate operation but would 
allów, hundreds of students, instead of a 
few, to-watch the demonstration. If put 
on the air, an operation could be witnessed 
by students in medical schools all over the 


Only a few privileged spectators can look on from 
as close a point of vantage as this, while a famous 


surgeon performs a delicate operation. Medical 
students have had to watch from a distance. 


be used to control the flow of automobile 
assembly lines. At present, it requires the 
services of a corps of men to supervise the 
25 miles or more of subassembly and main 
assembly lines that snake their way through f 
most big automobile plants. Television cam- P 
eras set up at the feeder lines and along ^ 
the length of the main assembly line and 
wired to viewers in the main supervisor's 
office could bring the entire problem under 
his eyes. 

Television may well change our whole 
concept of educational techniques, Dr. 


>- 


Suspended directly/above an operating table, a tele- 
vision transmitter would be in an ideal position for 
observation, „peng up and transmitting what takes 
place beneath it without missing the smallest detail. 


aiii. wherever television was available. 1 
d distance diagnosis is another medi- 
cal possibility. With the aid of television, a 
doctor and his patient could take full ad- 
vantage of the knowledge and skill of a 
specialist a thousand miles away. Public 
health doctors could make actual television q 
v to health clinics in outlying districts. 
Special health lectures could be delivered 
simultaneously to widely scattered groups. 
There is no reason why students some day 


Reproduced upon auditorium screens, the television 
pictures of the operation would give every member 
of the audience a view as clear and detailed as 
that of the surgeon himself. 


Zworykin believes. This is particularly true 
in medicine, where a students view of an 
operation consists of what he can see from 
his seat high in the operating-room amphi- 
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will not get first-hand televised looks at the 
moon and stars through the giant Palomar 
telescope, watch important experiments in 
progress at the world’s great research centers, 
sit in on the actual proceedings at interna- 
tional conferences, or “attend” any of the 
firsts in science, exploration and the arts. 
Famous lecturers and educators could be 


Television as a teaching aid has striking pos- 
sibilities. A chemical experiment performed 
before a small group, above, could be shared 
by students in university classrooms from 
coast to coast, as shown below. 


aS 
Repor:er in field with televisor, below, : - 1 
covers news event. At righi, oditor ina , © g SB 
central studio receives pickups of many 5 kà y HON i L 
reporters and decides which to broadcast. 
-— 
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seen and heard simultaneously in schools 
all over the country. 

Television as a teaching aid was dra- 
matically demonstrated in New York City 
during the war when first aid and fire-bomb- 
fighting methods were explained to the 
city's volunteer air-raid wardens via the tele- 
vision camera. Viewers set up at air-raid 
posts throughout the city made it possible 
for a single group of civilian-defense experts 
to demonstrate air-raid procedures to more 
wardens than ever could have been jammed 
into the city's largest auditorium. And what 
is more to the point, every warden had a 
close-up of the demonstration. 

I asked Dr. Zworykin if he thought it 
would be possible to equip news reporters 
with lightweight television cameras that 
would allow them to broadcast on-the-spot 
views of accidents, fires, 
train wrecks and similar 
news events. As an an- 
swer he showed me the 
compact, lightweight tel- 
evision camera that has 
been developed for use 
in a guided rocket. 
Weighing only 34 
pounds, and no larger 
than a suitcase, it may 
well be the forerunner of 
the newscaster’s “walkie 
lookie.” It would have 
to be changed only slight- 
ly. Its compact transmit- 
ter and power supply, 
stowed in the reporter's 
car, would transmit the 
scene being televised to 
a main broadcasting sta- 
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Painting by Ray Pioch. 


Television cameras with cooling jackets can disclose 
what happens in smelters, glass furnaces and other 
„Places where terrific heat precludes a direct view. 


tion. There a picture editor, seated before a 
bank of viewers showing the individual pick- 
ups from perhaps a dozen reporters on their 
beats, could select the events he desired and 
rebroadcast them to the station's television 
public. 

Several department stores are experi- 
menting with direct-wire television as a 
means of displaying merchandise to custom- 
ers. Fashion shows, displays and special 
skits to demonstrate kitchen and garden 
equipment are televised and piped to view- 
ers placed in the store's windows and at 
eye-catching spots around the store. In a 
sales test run by one large Eastern depart- 
ment store a poll of the customers showed 
that nine out of 10 felt television was an aid 
to their shopping. 

Television billboards are the latest ad- 
vertising wrinkle. The plan, conceived by 
a Boston, Mass., outdoor advertising firm, 
culls for a network of large outdoor screens 
to display television sales programs broad- 
cast by a central station. Set up on roof tops 
and on the sides of buildings, the television 
billboards will offer a variety of entertain- 
ment interspersed with commercials. 

A New York bank is considering install- 
ing a direct-wire television system to speed 
up and simplify the identification of cus- 
tomers. A viewer at each teller's counter 
connected to a camera at the identification- 
card files will allow him to verify signatures 
and bank balances without 
leaving his window. A simi- 
lar network for the nation's 
police forces would speed 
identification of criminals by 
photos and fingerprints. 

New developments still in 
the laboratory—such things as 
three-dimensional and full- 
color pictures — will extend 
television uses even further, 
Dr. Zworykin believes. Full- 
color television alone, for ex- 
ample, will greatly simplify 
the accurate matching of 
colors in the paint, dye and 
textile industries. 

In the meantime, televi- 
sion as we know it today can 
go far to help industry solve 


bathyspheres. = 
its problems. END 


Auto Sprouts a Wing. It’s not a 
style for the everyday motorist—but it’s a 
style that will do the everyday motorist a 
lot of good. The car above with the fin 
sticking out at its side is testing United 
States Rubber Co. tires on the bed of a dry 
lake near Lancaster, Calif. As can be seen 
at the left, the fin is a section of an airplane 
wing. It exerts inward thrust to offset cen- 
trifugal force on curves and allows the car to 
rip around a five-mile circular track at 90 
m.p.h. as if it were on a straightaway. 


Robot Digs British Coal. It takes 
14 men to operate this British A. B. Meco- 
Moore coal digger, but with its three band 
saws it cuts out and loads 3,000 tons of 
coal a shift. Invented by Matthew S. Moore, 
of Scotland, it hews and loads on power 
supplied by two 50-hp. electric motors. It 
is 16 feet long, weighs 10 tons. 


-= 


ELENE that the Navy is passing up 
no bets in the jet-propelled aircraft field 
was presented recently when two new jet 
fighters—the XFJ-1 and the XF6U-1-the |. 
fastest planes in the Navy's sky armada, | 

were unveiled. This pair of jets, the Navy | S*ROCKEIS 
says, are peers of the Army's Lockheed P-80 
Shooting Star and Republic P-84 Thunderjet. 
Furthermore, the Navy has announced the 
XP4M-1, a jet-plus-propeller, land-based 
patrol plane, built by The Glenn L. Martin 
Co. A long-range, high-speed craft, it re- 
cently made its first test flight. 


Ryan FR-I Fireball fighter, right, which combines a 
jet engine and a piston-type power plant. 


JETS «o fo Sea 


After Pearl Harbor, experts began work on plans for faster Navy jets are all follow-ups of the pioneer 
the Phantom, below, first all-jet Navy plane. Today's Phantom, which was built by McDonnell Aircraft. 4 


| 
| 
First use of jet propulsion by the Navy was in this | 
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CANOPY 
WING ROOT THICK HERE 
FOR JET HOUSING 
AS 


MACHINE GUN € é 
HOUSINGS, : 


LONG, SLENDER 
FUSELAGE 


HIGH TAIL WITH 
DIHEDRAL TO KEEP 
OUT OF JET BLAST 


AIR INTAKES FOR e 
JET ENGINES a 
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JET INTAKE 
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Built by North American, the XFJ-l, above, has a 
General Electric jet engine that gives it a speed 
well over 500 m.p.h. When carrier-based, the 
fighter is launched by a catapult. Wing span is 
38 feet; wing-tip fuel tanks can be jettisoned. 


THICK ROUND 
FUSELAGE 


TAIL PLANE 
OUT OF 
JET EXHAUST 


PISTON ENGINE 


FIN FAIRING 
INCREASES. 
STABILITY. 


FEATHERED PROP 


~ SQUARE CUT TAIL & WING TIP 
SURFACES, DIHEPRAL ON 
TAIL PLANE 


WING TIP 
TANKS 


In the XFJ-I's speed class, the Chance Vought 
XF&U-1, below, is powered by a Westinghouse jet 
unit. With a wing span of 30 feet, the fighter is 
made of metalite, which sandwiches a balsa wood 
core between two thin aluminum-alloy sheets. 


LARGE, FORWARD, BUBBLE 
CANOPY GIVES PILOT GOOD | 
VISION FOR PECK LANDINGS | 


MACHINE GUN 
2d HOUSINGS 
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By DEVON FRANCIS 


HE world will take a hitch in its belt 

in the next few months. Passengers on 
commercial air lines, at long last, will be 
able to fly across the top of the world— 
the shortest distance between the world's 
most populated places. One such route has 
been approved. Others will be. 

For the person who buys a ticket to 
Stockholm or Tokyo, Arctic and sub-Arctic 
flying will be pioneering in the sense that 
riding the air lanes in Ford trimotors 20 
years ago was pioneering. In the winter the 
Arctic is the womb of storms. Pilots say 
that sometimes it's like flying in a bowl of 
milk-the visibility is that bad. Cabins will 
have to be heated to withstand temperatures 
skidding to —50° F. Good hotels will have 
to be built a thousand miles from nowhere 
to accommodate passengers if the weather 
closes down. (And they probably will have 
to be air conditioned in the summertime; 
at some points in the Arctic the tempera- 
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tures climb as high as 100? in the shade!) 

All this doesn't mean that flying in the 
Arctic and near-by regions will call for 
special daring on the part of the passenger. 
Neither will he have to rush off to Aber- 
crombie's for a parka or an explorer's sleep- 
ing bag. 

For the air lines themselves, flying Arctic 
routes will be something less than pioneer- 
ing. As contract carriers for the government, 
they flew over the top of the world during 
the war. So did the Army and Navy. 

Wartime fliers of the far north learned to 
combat extraordinarily heavy ice formations 
in flight, windblown “horizontal snows,” 
violent Aleutian storms called “williwaws,” 
Alaskan steam fog, and “sea smoke” that 
blotted out a view of the wing tips even in 
a 60-mile gale. 

But the routes were established. The 
Army Air Forces Air Transport Command 
did much of the work. 

Starting in 1941 the ATC network of 
bases on the European leg expanded from 


the solitary base at Gander Lake, Newfound- 
land, to more than 20 new airdromés and 
establishments for communications, weather 
observation, aircraft servicing, and housing 
of personnel in Newfoundland, Labrador, 
Baffinland, Greenland and Iceland. Some 
of these bases have been made available to 
the commercial lines. 

On the route to Asia, the ATC pioneered 
the 24-hour Seattle-to-Tokyo run, over 
which C-54 Skymasters are trail-blazing by 
carrying mail and cargo on the new 4,880- 
mile Great Circle course, via Adak in the 
Aleutians. Almost 3,000 miles and 16 
hours' flying time are cut from the old dog- 
leg route across the Pacific through Hawaii 
and Guam. Northwest Airlines has been 
authorized by the Civil Aeronautics Board 
to establish passenger service, but no travel- 
ers will be carried until air crews become 
thoroughly familiar with the Aleutian weath- 
er and terrain. 

Arctic commercial air lines require ac- 
commodations and expanded facilities that 
were not absolutely essential at the time 
ATC was carrying high-priority passengers 
and cargoes to Europe and Asia to expedite 
our war effort. Then it was a case of over- 
coming the U-boat menace and getting 
planes and people and material to the bat- 
tle zones as quickly as possible. Today it 
is a case of safety, comfort, speed and cost, 
in that order. 

Air travelers who fly these routes will 
find a great airport at Goose Bay, Labrador, 
and will see how Greenland's BW-1 base 
(short for the airdrome's code name, “Bluie 
West 1") practically snuggles between the 
mountains and the foot of a great glacier. 


Eloquent evidence of the 
force of the Aleutian winds 
is the twisted, 3,500-square- 
foot, eight-ton steel runway 
matting at left. A gale from 
the Bering Sea whisked it 
vp from where it had been 
frozen into the rocklike sub- 
Arctic ground at an Army 
Air Forces base on Ama- 
chitka Island and tortured 
it into its grotesque shape. 


Some of the facilities are marvels of en- 
gineering. Sites for the airdromes were 
scouted from the air, with the reconnaissance 
parties looking for river-bed locations be- 
tween mountain ranges, because these usual- 
ly had an eroded gravel base. But such 
preferable sites could not always be found. 
Goose Bay, for example, was built on a huge 
sand delta. Harmon Field, located at Ste- 
phenville on Newfoundland's west coast, 
was put in shape only after muck and peat 
20 feet deep were excavated and replaced 
by a hard fill. 

Arctic travelers will have the benefit of 
delicate weather forecasting. The men. of 
the AAF 8th Weather wing originally set up 
and manned the network of Arctic stations. 
In addition to forecasters, who predict con- 
ditions in advance of flights, each station re- 
quired a staff of weather observers and 
"rawinsonde" technicians (PSM, Jan. '46, 
p. 71), who measured and recorded atmos- 
pheric conditions in their respective regions. 
Weather-reconnaissance planes, carrying 
special instruments and observers, made 
long flights and brought back data that was 
fitted into one big weather picture of exist- 
ing and predicted conditions. 

One of the world's most extensive hotel 
systems was operated by ATC, and the now- 
famous “Hotels De Gink" had "all the com- 
forts of home." Every base had its Hotel 
De Gink for the flood of passenger traffic 
that developed during the war. Only a 
few of these establishments would be fancy 
enough for paying passengers in peace- 
time, however, and the commercial lines are 
planning their own passenger accommoda- 
tions. American Overseas, for one, has com- 
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For warming up clipper engines in Alaska, Pan 
American uses 262-pound "fire pots," which are 
placed under the tarp-covered power plants. 


pleted plans for a $250,000 hotel at Gander 
Field, Newfoundland. 

Air travelers to the sub-Arctic area will see 
buildings arranged in unusual patterns, as 
well as houses, hangars and other buildings 
built on heavy pile foundations. Frozen 
ground is not the firm foundation its hard- 
ness would indicate, and earth that is under- 
lain by permafrost (PSM, Nov. '46, p. 126) 
can heave and settle to such a degree that 
houses and buildings quickly collapse. 


EN 


f SEA ANCHOR 
COMBINATION OAR 
AND FISH SPEAR A » 


Once a military beehive, Gander Field, Newfound- 
land, is now a commercial field with accommoda- 
tions including lounge, restaurant and cocktail bar. 


Three-fourths of the earth's land and 
nine-tenths of its population are located 
above the equator. Moreover, the capitals 
and trade centers of the most important 
powers are north of the 37th parallel. 

Commerce and military strategy must 
necessarily be concerned with the location 
of these population centers. And the routes 
that connect the United States most directlv 
with them are over the Arctic and sub- 
Arctic regions. END 


WATER BOTTLES. 


pA Cos Groves 


UFE VEST 


Stewardess checks 286 pounds of emergency equipment. carried by Pan American on all Alaskan flights. 
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Two-Minute Car Washer. When 
a car emerges, shiny and clean, from this 
tunnel of tubes, it has spent no more time 
in getting a bath than it would in getting its 
gas tank filled. Air from the pipes evaporates 


Plane Tire Made with Wire. By 
using steel wire cord under the tread, it is 
possible to make airplane tires smaller, yet 
able to carry greater loads, according to the 
U.S. Rubber Co. An experimental tire is 
pictured below with a coil of the steel cord. 


all moisture after the car has passed through 
a stall (extreme right) where it had a once- 
over with soft, water-flushed brushes. Com- 
merce Pattern Foundry and Machine Co. 
manufactures the automatic washer. 


Bazooka Turns Pitcher. Using 
the tube of a bazooka he carried during the 
war, Pete Wald, a New York optometrist, 
devised the mechanical baseball pitcher 
shown below. The tube carries the balls 
to a motor-driven throwing arm. 


200,000 photographs a second, the ult 
above is used by the National Committee for Aeronautics to 
study knocks in spark-ignition engines. The five frames at 
the right are photos of fuel exploding in a cylinder. The two 
arrows in the second picture from the bottom indicate the 


beginning of a knock. 
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Tube 
Dubbed the “railway engine,” a 
tube (left) at Smithdown Hos- 
pital, in Liverpool, England, is 
filled with sawdust infected with 
malaria germs. To corral the 
parasites for study, an electric- 
ally heated, mobile coil fits 
around the tube and moving 
from right to left, drives the 
germs before it to the end, which 
is free of sawdust. 


POPULAR 
80 science 


b 


h 


Box Tortures Plastic. Under tem- 
peratures from —50° to 200° F., Westing- 
house tests Micarta plastic in the box at 
right. An er 
s preparatory to subjecting them to a 
strain test in which they will be vibrated 
15 times a second for three months. 


veer measures one of two 


Vibrator Tests Tubes. When Gen- 
eral Electric wants to try out electronic tubes 
for home and aircraft radio receiving sets, 
it gives them a terrific shaking up on the 
vibrator below. The machine jerks the tubes 
back and forth 25 times a second for 100 
hours—9,000,000 shakes. Blurred outline of 
the tube in the picture indicates the rate 
at which it is vibrating. 


RADIO'S "DARKROOM." 
Because its walls are lined with 
orite fins and its floor’ is covered 
with a steel grating that rests on 
rubber pads, an echo hasn't got a 
chance in the ''free-field" sound 
room shown below. RCA uses the 
three-story chamber to study acous- 
tics. A microphone is concealed in 
the mouth of the dummy head, 
and during experiments it simu- 
lates an announcer talking into 
another microphone, being adjusted 
in front of it. 


T. Scene beneath Chicago stadium, where first 
nuclear chain reaction occurred on Dec. 2, 1942, is 
shown like this in M-G-M's The Beginning or the End. 


2.. Actor, cast as Dr. J. Robert Oppenheimer, re- 
ceives first uranium 235 refined at Oak Ridge from 
Army courier at Lo? Alamos, N. M., laboratory, 
near site of !he first explosion of the A-bomb. 


J. Scientists are depicted removing eye shields at 2 
desert observation post as glare from first atomic 
blast fades in the early dawn of July 16, 1945. 
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4, Crew of the B-29 Enola Gay is pictured being 
told what its job is and what could happen, shortly 
after the bomb was loaded for ri iroshima. 


B. In this shot, an Army scientist giyes a young 
officer in mufti a chalk-talk on what happens when 
parts of atoms knock each other around, 


6. Hiroshima explosion was recreated in miniature 
for the movie. Manhattan project scientists helped 
check all scenes for authenticity. 
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L-13 FOLDS ITS WINGS. When towed on the 
ground, L-I3's wings can be folded and its land- 
Ind deor turned inward. Inthe air it can be towed, 
gliderlike, then released under its own power. 


SIGHT AIDS LANDINGS. With a new landing sight, 
above, a pilot has only to set three dials—for 


glide speed, load and wind. The sight tells 
him when to cut power and where plane will land. 
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JACK OF ALL TRADES. L-13, newest Army liaison 
plane, takes off in 230 feet and lands in 227 feet 
at 43V, m.p.h. It can be used for observation, 
artillery spotting, ambulance service, ete. 


AILERON MECHANISM. Interior view of mecha- 
nism (above) on novel wing-tip aileron for a 
Fairchild pilotless aircraft shows aileron retracted 
(at top) and extended (at bottom). 


“SKY HOOK” SPEEDS LOADING. Among many 
innovations for handling of cargo on the new 
Boeing Stratofreighter is a monorail power hoist 
(below) that handles 2/4 tons at a time. 


P-51 GETS A BOOST. When the Army recently 


experimented on a Mustang fighter (above), it in- 
stalled two ram-jet engines on its wing tips. The 
jets don't start working until the P-51 hits 350 m.p.h. 


RESCUE PLANE. The amphibian XJL-| (above) rescue work. It hos a 1,435-hp. engine and jet 
was built by Columbia Aircraft for Navy search and assistance for take-offs. Top speed: 200 m.p.h. 


BY ROAD OR AIR. This "Airphibian," designed by 
Robert Fulton, Jr., has fown 120 m.p.h. and passed 
& 4,000-mile road test. As an auto, the engine and 
cockpit are unhooked as a unit and driven away. 


BRITAIN'S LATEST. Resembling 
both a helicopter and an autogiro, 
the Gyrodyne ‘is Britain's newest 
rotor plane. Rotor blades will keep 
craft, the Fairey Helicopter FB-1, 
aloft while propeller, mounted on 


starboard stub-wing tip, is used for 
forward flight. Model is shown he 


WHAT'S NEW 
in AVIATION 


JET LIFTS GERMAN GYRO. Jet exhaust piped to 
the rotor tips is used by the WNF-342-V4, below, to 
climb, descend or hover. A small conventional 
aiGinecct the rece df.theciuselagespoivers arpustier 
propellanto provida Gialipsiream tolimproverditecs 
tional control. It gives a 25-m.p.h. forward speed 
when tail elevators are tipped. AAF hopes to 
Wereose:spaed of the:German-bullhieraf-by adding 
ancthan pushes prapellac 


GLIDER NEEDS NO WINGS. The G-E Gyro-Glider 
at right has neither motor nor wings. As a jeep 
tows it to provide launching speed, the pilot is 
grasping the overhead controls that change pitch 
of rotor blades. The Gyro-Glider can lift about 300 
pounds in addition to its own weight and is able to 
land in very small areas. General Electric built it. 
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BIGGER BENDIX CARRIES FOUR. The helicopter 
on the ground, above, is the new four-place Bendix 
"J." [t has a 450-hp. Pratt & Whitney engine, and 
two main rotors that turn in opposite directions. 
Helicopter aloft is the one-place Bendix "K." 


It’s Easy on Gas. Postwar 
Italy has produced the minia- 
ture, three-wheel (one in front) 
: truck at left. It is a ton-and-a- 
- half job and is said to get about 
30 miles to the gallon of gaso- 
line. Its engine has a displace- 
ment of 750 cubic centimeters. 
The truck was shown in Milan. 


Truck is a “Trike.” 
It's a tricycle—but not a toy. 
Although it is even smaller 
than the one shown above, 
the Italian vehicle at right 
also is able to carry up to 
a ton and a half. 


Electricity Runs Model Racer. car, below. Built by his dad, an engineer 
Roger Brown, of Meriden, England, sits in with Nuffields, British car manufacturers, it 
his electric model of a Grand Prix racing is five feet six inches long. 


Byway Ambulance. 
Accidents on river paths near 
Runnymede, England, keep the 
emergency motorcycle ambu- 
lance below popping. The 
open vehicle was converted 
from a St. John motorbike. 


Mud Slinger. In action, the 
Standard Dredging Company’s 
110-foot suction dredge, shown 
at left without its cutters, can 
scoop out a 55-foot-deep river's 
bottom and deposit it on the 
bank at the rate of 2,500 cubic 
yards an hour. It is working on 
the Atchafalaya river channel. 


Tank Totes Big Guns. A new 63- 
ton, tank-type battlewagon, developed by 
Chrysler for the U. S. Army, mounts either 
an eight-inch rifle (right) or a 10-inch 
howitzer (below), and can be set up for 
action in five minutes. A spade tail is sunk 
into the ground to buck recoil. The rifle fires 
a 240-pound shell 27 miles, the howitzer a 
860-pound missile 16 miles. The rifle’s bar- 
rel is 35 feet nine inches long; the howitzer’s 
is 27 feet seven inches. 
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By L. THALENFELD 


NI Clarence Birdseye was a fur 
trader in Labrador he tossed a frozen 
fish back into the water. Astounded, he 
watched as it revived and swam away. This 
gave him the idea of quick-freezing food to 
preserve it-an idea that has grown into an 
industry that expects to change the home 
life of 3,000,000 families every year. 

Already, 800,000,000 Ib. of frozen food 
are being sold annually-enough to supply 
the people of the State of Washington with 
fruits, vegetables and meats for an entire 
year. And this is only the beginning. Be- 
cause food can be frozen in a third the time 
and with half the effort required for can- 
ning, more and more food will be preserved 
by freezing from now on. Freezers will soon 
be as commonplace as refrigerators. 

A home freezer, in fact, is just an over- 
grown electric refrigerator. Both have a 
compressor driven by an electric motor, and 
an evaporator with coils. In automatic re- 
frigeration, the refrigerant, generally Freon 
12, is compressed and sent through the 
evaporator coils in the ice-cube compart- 


netra 


ment. The gas expands in the coils, absorbs 
the heat inside the box, and lowers the 
evaporators temperature to 20° F. Food 
stored in a refrigerator keeps fresh for about 
a week at 40° F., the temperature normally 
maintained in the food compartment. 

Some refrigerator manufacturers are pro- 
ducing freezers and using the same com- 
pressor for both. As a freezer's insulation is 
much thicker, the frigid air gets less of a 
chance to escape, and the freezer "coasts" 
longer than a refrigerator. 

The cost of operating a freezer is about 
equal to that of a refrigerator. A farmer 
with an 18-cubic-foot freezer—about three 
times larger than the average household 
refrigerator—reported that his electric bill 
had not increased more than $2 a month. 

There is talk of cutting electric bills when | 
Freon 22, a brother of Freon 12, appears. 
Freon 22, with a boiling point of —41° F., 
20 degrees below that of Freon 12, will 
save money by freezing food faster. 

Anyone buying a freezer today has more 
than 300 brands to choose from, a different 
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The Kelvinator freezer features a corrosionproof 
liner and coils attached to all four walls of liner. 


picture from 1937 when freezers were home- 
made or custom-built. 

The model of freezer purchased should 
be based on where the buyer lives, the size 
of the kitchen, and the amount of food to be 
preserved. Three general types of freezers 
are available now. The manuf: 
that none of the existing designs is wholly 
satisfactory, but add that keen competition 
is bound to bring improvements—soon. One 
model is the old standby, the refrigerator, 
brought up to date by the addition of a 
low-temperature frozen-food storage com- 
partment. Another is the chest type, with a 
lid on top. The third is the upright type with 


Philco's five-cubic-foot freezer has three sections, 
one for freezing and two for storing food. 


a front-opening door. The last two usually 
have space for quick freezing and a com- 
pariment for frozen food storage. 

For a city apartment dweller with a pint- 
size kitchen, the dual-temperature refriger- 
ator with storage space for a week's supply 
of frozen food should suffice. A suburbanite 
with a kitchen garden, however, will want a 
freezer big enough to put up a winter's stock 
of food—a six- to nine-cubic-foot unit holding 
about 300 pounds should be ample. On a 
farm, a year-around food supply probably 
will come out of the freezer, and the supply 


The General Electric model on the left freezes and stores food in top section. Bottom is regular refrig- 
erator. The large size Coolerator on the right stores fruits and vgetables, has removable bin dividers. 
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of energy available should set the size of 
the box. 

In buying a freezer it should be kept in 
mind that if it's more than 29 inches wide 
it probably won't go through a house door. 

The freezer with a lid on top costs less 
because it is more economical to build than 
the model with a front door. The lid type 
doesn't frost as much, either, and frost is the 
bugaboo of freezer operation. Frost is 
caused by what refrigeration engineers, call 
"cold-air spill." In a freezer, cold air falls 
to the bottom, and the temperature is highest 
at the top. When you open the lid on a chest 
freezer, less cold air rushes out than when 


4" INSULATION 


= CONDENSING 
coit 


£-DVAPORIZING 
coiL 


Cutaway drawing of Kelvinator freezer shows fea- 
tures contained in many modern home freezers. 


the whole door opens on an upright freezer. 
But since a freezer is opened on an average 
of only twice a day, as compared with the 
40 times a housewife goes to the refriger- 
ator, the loss from cold air spilling out and 
hot air pouring in does not amount to five 
cents a month. Also, a refrigerator has to 
be defrosted every other week, and a freezer 
but once or twice a year. 

One drawback of the chest freezer is that 
it may be hard to find food in it. In the 
vertical freezer, the frozen food is as readily 
accessible on the shelves as it is in your 
refrigerator. 

One of the points to check when shopping 
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for a freezer is the thickness of the insula- 
tion in the walls. Freezers are usually insu- 
lated with glass wool or cork, and more 
recently with cellular rubber, which is two- 
thirds lighter than cork. The freezer with 
five inches of insulation is the best buy. 


If there is less than four inches of insulation, . 


cold air inside the box escapes and hot air is 


Closed, the Maytag freezer provides an enameled 
work table with a drop-leaf dinette board. 


Here is one of the four models of Coldspot home 
freezers sold by Sears, Roebuck and Co. stores. 
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N 
absorbed. Two freezers, identical in every 
respect except insulation thickness, were 
tested in a research laboratory. The cabinet 
with five inches of insulation cost $1.78 to 
operate, while the freezer with an insulation 
of only three inches ran the bill up to $2.54. 

One of the greatest hazards in home freez- 
ing is overloading the box with food to be 
frozen, creating a rise in the freezer tem- 
perature. The food may spoil before it is 
brought down to 32? F. A few degrees above 
zero in the storage compartment can cause 
fruits to discolor, vegetables and fruits to 
lose vitamin C, and meat fats to turn rancid. 

The best insurance against temperature 
variations is to make certain that your freezer 
has a thermostatic control, so that the tem- 
perature in the freezing compartment can 
be brought down to —20° F. for sharp freez- 
ing, while the zero storage temperature is 
controlled in the rest of the box. 

What happens if a storm cuts off the 
power that operates a freezer? If your unit 
is well constructed, there is little need to 
worry. No thawing will occur for about two 
days, if you don't open the freezer and if it 
is well packed with frozen food. For longer 
periods, fill the freezer with dry ice. 

One scheme for rescuing thawing food 
from destruction is attributed to Boyden 
Sparks, author and home-freezer authority. 
For protection against a sudden blaze, he 
kept a couple of carbon dioxide fire extin- 
guishers in his house. During a hurricane 
which disrupted the power, he opened the 
cabinet, turned on one-of the extinguishers, 
squirted the box full of CO, snow, and 
saved the day. 

As a precautionary measure, your freezer 
should have an alarm system—preferably 
operated by batteries—set to ring before a 
dangerously high temperature is reached. 

Although there's a freezer unit in the 
White House, you needn't be President to 
enjoy the benefits of a subzero grocery store 
in your own home. Prices now range from 
$150 for a two-cubic-foot model to about 
$600 for a 15-cubic-foot combination freezer 
and storage locker. As production increases, 
the cost is expected to decrease. 

Practically all meats and fruits can be 
frozen successfully. Almost any vegetable 
survives the zero temperature, except lettuce 
and tomatoes which become limp when 
thawed. Cooked foods can be frozen, too, so 
a housewife can now cook the family's meals 
for a week in one day, and store them away, 
ready to heat and serve. END 


Smaller Motor Is Huskier. The 
streamlined electric motor on the left, above, 
is one-third smaller than the old cast-iron 
model at its right, but the new motor has 
134 percent more turning power per pound 
of weight. Made by Westinghouse and 
called the Lifeline, it is the first all-steel 
model available to industry. 


Camera Dolly Aids Closeups. 
Closeup moving-picture action shots pose no 
problem for the 1,000-pound camera dolly 
below. Electrically powered, it raises and 
lowers the camera as much as four feet and 
swings through a 290° arc. Controlled 
through foot pedals, it has a hand-set brake 
that holds the camera where wanted. It is 
built by Houston Corp., of Los Angeles. 


Mailbox Shows Contents. There 
is no need to open Celomat’s new trans- 
parent Lucite mailbox to see if there’s any- 
thing inside. It comes in various colors. 


Radio Prints Home Paper. One 
of three new Finch FM-AM and facsimile 
radio receivers, the table model below 
comes in different woods to harmonize with 
varied styles of home furnishings. The re- 
ceiver reproduces facsimile at the rate of 
four 8%- by 11-inch pages every 15 minutes. 
According to W. G. H. Finch, president of 
Finch Telecommunications, Inc., 12 or more 
cities will be broadcasting facsimile on FM 
channels early this year. These cities include 
New York, Chicago, Detroit, Los Angeles. 
San Francisco, Cleveland and San Ber- 
nardino, Calif. 


E 
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PSM Picture Story 
by ROBERT F. SMITH and HARRY SAMUELS 


HE silent black disk that makes noises 
when needled is chiefly shellac, lamp- 
black and limestone. In its manufacture, 
however, pure gold, wax, glass, copper, 
nickel and sometimes chromium are used 
by the craftsmen who operate the intricate 


Liquid wax is poured on a pre- 


2. Here music is recorded on the wax 


How Pil PHONOGRAPH 


24 RECORDS are made 


and delicate machines that squeeze sound 
into a scratch. 

From beginning to end, the commercial 
manufacture of records is a tremendously 
exacting process. For example, 50 per- 
cent of the wax-coated glass disks on which 
the music is recorded are rejected before 
reaching the cutting room. The accompany- 
ing pictures tell the story. 


3. Cut with 88 to 136 grooves to 


heated glass plate, the first step 
in making a master disk. The 
plate is then cooked until the wax 
forms a layer .028-inch thick. 
Then the wax is hardened. 


4. Center of vertical disk in back- 
ground is a gold sheet (cathode) 
from which the wax disk, resting 
on a plate (anode), gets its gold 
finish via an 1,800-volt charge. 
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disk. Sounds picked up by the amplifier 
create electrical impulses that vibrate a 
sapphire stylus. The stylus cuts spiral 
grooves with wavy sidewalls. Cutting is 
watched through a microscope. 


5. Another metal plating applies a crust 
of copper .035-inch thick to the gold- 
coated wax. At left, a motor spins 
a disk as it is plated. At right, a disk 
rests on a hinged board after plating. 


the radial inch, depending on the 
length of the recording, the wax is 
put in a vacuum chamber to be 
"sputtered" with an extremely thin 
coat of 24-karat gold. 


6. Plate is split and glass-wax core 
is broken from the gold-faced cop- 
per plate that now becomes the 
No. | master. Master has ridges 
where wax disk had grooves. 


7. Here No. | mold, made from 
No. ! master, has just emerged 
from a bath in which it acquired a 
thin plate of nickel to harden its 
face. A similar coat of copper 
completes the mold. Master and 
mold are still attached. 


10. The mold has on imperfect 
center hole. Here a craftsman 
solders a plug to the back of the 
nickel-faced copper mold in the 
first step toward putting a new 
hole in the exact center of the 
mold. This is a delicate operation. 


13. A rehabilitation expert (below) 
removes a clicking sound from a 
mold. At right is a close-up of a 
retouching job. The needle point 
of the tool actually fits in the 
groove and enables the craftsman 
to remove bumps and nicks. One 
expert spent six months restoring 
a Caruso master on which a worker 
had dropped a hammer. 


B. A separating tool detaches master 
from mold. No. | mold's face is an 
exact duplicate of the original record- 
ing. By subsequent plating and sepa- 
rating operations, No. 2 master is made 
from No. | mold and the final mold, 
No. 2, from No. 2 master. 


11. Through a microscope mounted on 
a centering machine, the operator can 
adjust the placing of the disk so that its 
grooves run true around the center of 
the supporting plate. In the operator's 
left hand is a lever that he pulls to 
punch the hole when disk is centered. 


9. Separation is now com- 
plete and No. | mold is ready 
to be used to fashion No.2 
mastar.. The stamper, which 
presses the final product— 
the commercial record—is 
made from No. 2 mold. 


12. The mold can be played. 

Here an expert listens fo one 

in the RCA-Victor depart- 

ment where original masters 

cre made. A defect in a re- 
cording is marked at its exact [ami 
spot on thermold: 


14. Production of phonograph 
records starts with the mixing 
of a compound—shellac, lamp- 
block and limestone — from 
which records are made. Here 
a machine rolls the mixture 
into a long blanket. 


17. In the pressing room 
enough squares to make a rec- 
ord are placed on a steam ta- 
ble and heated until they are 
pliant. Pressing-machine oper- 
ator folds the square to make 
a "biscuit," as the trade calls 
the presser compound. 


20. The press is opened and a 
record, now nearly finished, is 
removed. The label for the next 
B side is already in position. 
Skilled operators turn out a 
record about every 48 seconds. 


b V8 
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15. As the blanket of compound travels 
on the machine's belt it is cut into six- 
inch squares by the knife edges on the 
roller. After they have been cut, the 


squares continue on the belt and pass 
under blowers to be cooled and dried 
until they are in a brittle condition. 


18. This is a pressing machine about to 
make a record. In the top section is the 
stamper for the B side of the record. 
Its label is on the spindle in the center. 
In the bottom section is the A-side 
stamp label barely visible under 
the biscuit. In foreground are labels 
end the tool used to lift the record. 


21. The record comes out of the press- 
ing machine with rough edges, but ex- 
cept for that it is ready for music stores 
throughout the nation. RCA-Victor is 
continually experimenting with new ma- 
terials for making records. 


" 


16. At the end of their journey, 
ilie squares-are stacked ‘far für 
ture use in the record-pressing 
room. Lampblack is added to 
the compound out of which the 
squares are made only to give 
the finished record its color. 


19. Here a record is made in the 
presser, a machine resembling a 
waffle iron. Pressing is done auto- 
matically. Steam at 310 degrees 
F. heats the stampers, and the 
compound is forced into the im- 
pressions on the stampers by a 
pressure of 1,800 pounds. 


22. The record is held by two 
felt-covered plates and rotate. 

A girl holds a piece of emery 
cloth against its rim to smooth 
its edges. Next it is slipped into 
an envelope, ready for market. 


Rolling Ladd 
portability, the 614 
“ladder” at right is prope y turning 
the wheel, attached to a chain drive, at its 
top. The two shelves for holding materials 
are removable. The device was designed 
by Sam Dimon, of Los Angeles. 


Four-Row Corn Picker. By com- 
bining a pair of two-row Oliver corn pick- 
ers into one unit in his El Paso, Ill, farm 
workshop, Lester Pfister devised the first 
four-row corn picker, shown below. He has 
Since built three more. Pushed by a tractor 
and powered by a combine engine, the 
harvester's five claws, set on an angle in 
front, strip cobs from four rows at a time. 
Two belts then convey the cobs into a 
husker, which deposits them on another 
belt that runs to a trailing wagon. The 
picture at bottom of page shows the pickers 
at work. One machine accomplishes the 
work of 30 men. 


Taking a Grasshopper’s T 
perature. When and where g 
pers will feed is a multimillion-dol 
tion to harassed U. S. wheat fa 
answer recently of 
College entomologi 
and E. B. Hastings, 
the pest ody tempe 
intensity, d the a erature c 
help the rest rs take grasshoppers 
temperature General Electric designed a 
delicate thermocouple, 5/1,000 inch in di- 
ameter. It is shown above about to be in- 
serted into a ’hopper. The data 
will help the scientists tell farmers wh 
and when to spread poisoned bait. 


shop- 


ntana S 
J. K. Pepper 
that it depends on 
the sunlight's 


suppl 


Muscles for a “Tin Can.” fact 
of the twin main reduction g satr 
will transmit 30,000 hp. to drive the pro- 
pellers of a 00-ton destroyer, largest 
U. S. type. The gears, built by 
house, perform the final step 
speed of the steam turbines' spi 
speed of the ship's screws 


idles to the 


LECTRONIC 
COLOR 
TELEVISION 
IS HERE 


COLOR 
BREAK-UP 
UNIT 


3FILM SCANNING 
nas: 
LIGHT SOURCE) 


FLUORESCENT —————* y 


SCREEN 


LL-ELECTRONIC color television, 

which RCA engineers have achieved in 
a form that does not make black-and- 
white equipment obsolete, is a complete de- 
parture from the mechanical color trans- 
missions of recent years. Mirrors and 
photoelectric cells replace moving parts. 

In a recent demonstration at Princeton, 
N. J., pictures were broadcast with a new 
color-slide camera. Its developers plan lab- 
oratory transmission of live-action studio 
scenes by mid-1947, outdoor action scenes 
late in 1947, theater-size pictures in 1948. 

The electronic system's mirrors and tubes 
Split a beam of light into red, blue, and 
green images. Three kinescopes in the re- 
ceiver pick up the separate images simul- 


taneously. 


in contrast to mechanical sys- 
tems in which a rotating filter transmits the 
three colors one at a time—and project a 
merged, flickerless picture. 

Color television requires much higher 
frequencies than black-and-white work be- 


cause a wider band must be used. The 
operating standards, however, such as the 
scanning rate, number of lines, and rate of 
picture repetition (30 per second), are the 
same as in commercial television. So a 
frequency converter would suffice to equip 
any black-and-white receiver to handle 
color broadcasts in black and white. Thus 
the advent of commercial color television— 
still some years away by RCA es ates 
need not make present sets obsolete. 
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They're offl The squirrel-size vehicles hit speeds z 
around 50 m.p.h. over a 240-foot straightaway in The cars (below) are of hollow balsa, weigh from 
an aisle at the sprawling Santa Monica plant Jg ounce to 4/4 ounces, Those under 2!/2 ounces 
They are timed to an accuracy of 1/40 second. are in the light class—those above, in the heavy 
They re guided by strings, stopped by a curtain 
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Each machine is weighed in before a race, This A racer's power plant-—a cartridge for a soda wa- 
one balances a one-ounce weight. The racer has ter siphon—is inserted into a hole drilled into its 
thin aluminum wheels that turn on steel bushings tail. This 21/5-ounce baby rolls on hard rubber tires 


Douglas Aircraft engineers 
ll enliven noon hour by racing 
tiny cars jet-driven by CO, 


An owner (below) awaits the "go" signal to shoot dioxide "engine" with a needle-tipped plunger. Size 
his car down the track by puncturing its carbon- of puncture in cortridge depends on car's weight 


Screw eyes, bent wire, and cotter keys with an arm The finish! A black job is about to crash the rolled 
removed form snap-on guides for the string that curtain that stops cars. Racers sometimes swerve 
keeps the racers in line. Tool experts make the cars. off course and smash to pieces against the wall 
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Above: Margiotta burns a hole into a bulb he has fashioned. Borrowing 
material from «a solid gloss rod, he builds up a flange around «the 
rim. of the hole. The adjustable gas burner over which he works is 
common to most glass blowers' benches. Below: Margiotta seals tube 
to the vessel in which he made the hole. The complicated apparatus 
on which he is working, every fes turned out by himself, is a high- 
vacuum diffusion pump that will be used experimentally in the labora- 
tory instead of os a part of a refinery mockup. Kellogg's technicians 
make most of the gloss apparatus used in different Kellogg laboratories. 


Acid-treating plant above re- 
moves sulphur, raises quality of 
petroleum products. It is typical 
of glass technicians’ skill. 


By J. S. QUALEY 


NA OST of our giant oil refineries have sitting atop stone tables in engineering 
Ma ss skeletons in their closets. Before laboratories. 

they spill one drop of gasoline, lubricants Actual creators of these refineries are 
or other by-products of crude into the pipe the glass constructionists who fashion the 
lines or the stomachs of water, rail and prototypes. Typical of scientific glass blow- 
highway tanke their efficiency at squeez- ers are three men in the laboratory of the 
ing out every cubic centimeter of value has M. W, Kellogg Company plant in Jersey 
been planned and proved in glass models City, N. J.—master glass constructionist 
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T. A. Graf, and his staff of two, Robert 
Connelly and James Margiotta. 

These three apply their craftsmanship 
and knowledge to creating increasingly im- 
proved methods of processing crude oil. The 
diminishing oil reserves and the changing 
nature of these resources make the work 
of the glass technicians of world economic 
significance. 

Kellogg's is an engineering construction 
firm specializing in perfecting refinery 
methods to meet the ever-arising problems 
of individual companies and newly discov- 
ered oil fields. Its laboratories and shops 
in Jersey City provide all the services re- 
quired by the oil industry. One example of 
the projects designed and constructed by 
Kellogg's is the famous catalytic cracking 
plant at Aruba, in the Netherlands West 
Indies. The Aruba “cat-cracker” played a 
historic part in supplying the Allied needs 
for all types of petroleum fuel in World 
War II, and is still producing in heavy 
quantities. 

To do the creative and precision work 
required at Kellogg's, glass construction- 
ists need a variety of talents approaching 
those of the many-sided Leonardo da Vinci. 


1. Margiotta fashions hole in glass ball for 
outlet tube to be sealed at right angles. Glass 
he is working is Pyrex, most common of glass- 
blowing mediums. Materials, however, range 
from plastic and lead glass, which melts in 
the flame of a match, to crystal quartz, which 
is worked at temperatures around 4,000° F. 
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They must not only be able to turn glass 
into the most intricate and exact shapes; 
they must be practical physicists, chemists 
and engineers as well. 

As often as not, glass blowers fashion 
working glass models for new petroleum 
processes .without benefit of blueprints or 
sketches. In such cases, an engineer ex- 
plains the problem to be met, and how he 
thinks the desired ends may be attained. 
Then the glass constructionists go to work. 
They blow the parts they figure are needed 
for the type of unit that will be most effi- 
cient in handling the particular kind of 
product they want to process. 

Not always, however, do the glass work- 
ers design the apparatus for new processes 
“out of their heads.” On some jobs they 
work from engineering drawings. But even 
then they must have a knowledge of all 
phases of the oil-refining field—of furnaces, 
reactors, regenerators, fractionators, and 
so on. 

When all the glass parts needed have 
been turned, they are assembled into a 
model of the unit the glass craftsmen and 
the engineers had in mind. Then actual 
tests, using the crude oil to be tested, are 


run through the assembled laboratory unit. 

These glass mockups are not fashioned 
to scale, but they do handle the ingredients 
to be processed in their real proportions. 
Once the models are operating as the engi- 
neers believe they should, they are copied 
in metal in a pilot plant. Then, through 
the pilot plant, larger amounts of petro- 
leum are tested. Engineers watch the tests 
and make improvements and, finally, when 
the pilot works at utmost efficiency, it be- 
comes the model from which Kellogg's will 
build commercial plants in the areas where 
they are needed. 

This method, combining theory and ex- 
periment, has revolutionized oil refining in 
the last 10 years. Besides saving millions 
of dollars in petroleum products that 
might otherwise have been dissipated, the 
models and the pilot plants have supplied 
valuable data for the oil industry. 

How long does it take to become a glass 
blower proficient enough for the tasks re- 
quired in such a laboratory? “If you start 


young enough," Graf says, "and are suited 
to the work, you should be good about the 
time you're 40." 

Graf started at 14. He got his training in 


2. Continuing on his project, Margiotta blows into 
a tube to create the visible bulge, which is just about 
the size he wants it. When if is exactly right, he hos 
to take it out of the flame, let it cool, notch it with 
a file, and crack it smartly across the edge of his 
bench to divide it in the middle of the protuberance. 
For him, this operation is one of the simple ones. 


Europe. He didn't choose his career, but 
was assigned to it by the government in 
the person of his school teacher. His ap- 
prenticeship lasted four years—seven hours 
a day doing manual work, three hours a 
day studying engineering, chemistry and 
physics. After that he had to serve a two- 
year "internship" with one company. When 
a course like his was finished, a European 
glass blower was considered about ready 
to earn his salt in the scientific field. If he 
wanted to go into the commercial field, 
however, he could make fair money as a 
blower of knickknacks. 

It's easier in the United States, because 
there is no set period of apprenticeship. 
Most American-developed glass turners 
learn their profession, as young Margiotta 
did, in laboratories such as Kellogg's, under 
masters such gs Graf. 

Connelly is a graduate of a third school 
of glass blowing—the family. Orphaned as 
a child, he was taken into the home of an 
uncle, a glass blower, who started Con- 
nelly's tutelage at the age of 12. Before 
joining Kellogg's staff, Connelly did pre- 
cision fabricating for RCA. 

Margiotta is getting his scientific back- 


3. Here Margiotta fuses the spread end of 
the upper half of the tube into the hole he 
prepared in the bulb. Next, the apparatus is 
placed in a furnace and annealed by heat 
intensified 100° F. every hour for 12 hours. 
Then it is cooled at the same rate for the same 
length of time to give it integrated strength. 
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When inlet tube has been fused on, the project w 
be a prototype of a refinery's stabilizing column. 


ground at Columbia University at night, 
studying for a B.S. degree. As a GI, he 
supervised a large glass-blowing staff at 
the Oak Ridge atomic project during the 
war. Incidentally, long before the Oak 
Ridge plant was functioning, glass blowers 
had fashioned models of the apparatus that 
was to open so large a door to the future. 

In addition to a rigorous education and 
wide knowledge, a glass constructionist 
must have the right physique—true eye 
and a sure hand for delicate work, and 
Stout muscles for turning out cumbersome 


TE turns “bulb of double-jacket 
jory to making a f 


glass units that often weigh many pounds. 

To appreciate the muscles and stamina 
needed in the working of glass, it must be 
remembered that once a job is “in the fire” 
there can be no letup in the turning, pull- 
ing, twisting and blowing until the piece 
is finished—even if it takes 10 hours. A 
few seconds out of the fire can ruin a 
painstaking, costly job. 

And the right temperament is also neces- 
sary, for they do work that would sap the pa- 
tience of an engraver on the heads of pins. 

A true eye is as essential to an engineer- 
ing laboratory glass worker as exact pitch 
is to a concert singer. Much of the work 
at Kellogg’s precludes the use of measuring 
ajds. The spiral in a glass coil or an elbow 
of tubing cannot be measured while the 
worker keeps weaving it in and out of his 
flame. The eye carries the entire responsi- 
bility. 

To split a hair, the class of work done by 
Kellogg’s staff is not properly called glass 
blowing. Rather, it is glass constructing— 
or fashioning. Only occasionally is it nec- 
essary for the technicians to puff into a 
glass or rubber tube. Mostly they turn, pull 
and twist their mediums into shape. 

Judging from past performances, even 
more intricate glass skeletons for greater, 
more economical petroleum and chemical 
refineries of the future are certain to come 
out of the heads and the. flames of the 
laboratory glass technicians. END 


Connelly builds a tube out of crystal quartz, the 
most grueling kind of work in the business. Crystal 
quartz is the hardest, purest medium worked by 
the glass technicians. Connelly makes his specimen 
from granulated quartz, which is first washed in 
sulphuric acid and distilled water and is then 
picked up from a saucer underneath his burner. 


THRUST. Like a Fourth of July skyrocket, thrust- 
driven devices such as V-2s and the Wac Corporal 
depend upon the energy of their fuel charge and 
need no air to sustain them. Rocket speeds range 
up to 3,500 m.p.h. 
and this form of 
power may give man 
his first taste of super- 
sonic flight. 
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Three Routes to 
SUPERSONIC PLIGG 


NGINEERS, striving to build a flying 
E machine that will carry human beings 
faster than the speed of sound, have only 
three modes of flight with which to do it. 
These illustrations, used by Douglas engi- 
neers to explain the basic theories of flight, 
portray the principles upon which super- 
Sonic aviation must depend—until science 
thinks up something new. 


WINGS, ‘Airborne flight, represented in tts, sims 
plest form by a child's paper airplane, utilizes 


aerodynamic forces, created by the action of 
air upon a wing passing through if, to provide lift, 
Limited partly by the very wings that sustain them, 
man-carrying airborne devices have as yet only 
nibbled at the bottom edge of the sonic barrier. 


MOMENTUM. A cannon shell, like a pebble from 
a boy's slingshot, illustrates momentum-borne flight, 
in which an object is set in motion by a force 
greater than its own inertia and then coasts. 
Momentum plays a part even in the flight of 
thrust-borne devices after their fuel is exhausted, 
but true momentum-borne missiles carry no fuel 
and have no continuing propulsion. 
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Everybody has his own pet idea of some gadget he would like to see in 
general use. What is YOURS? Popular Science Monthly will pay five dollars 
for every such suggesrion that its editors decide to publish. 


Catsup Tamer. Not too much. not Fireside Lie Detector. It would 
too little, with this catsup regulator. says put an end to tall tales around the house, 
Bill Hopewell, of Cincinnati. declares Mrs. R. L. Clark, of San Jose, Calif. 


a 
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Back-seat Ejector. The automotive Throat Saver. Eye-and-mouth masks 
device above is the interesting brain child for nonsmoking movie-goers are suggested 
of David E. Mann, Jr., of Needham, Mass. by William Lohorco, of Brooklyn, N. Y. 


Squawking Purse. One that cries Shake-up Wake-up. Anawakening 
out if owner's grip is released appeals to arm, not an alarm, is proposed by Sergio 
Mrs. Ethel T. Cearley, of Compton, Calif. Horacio Paredes, of Brownsville, Texas. 
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Liquid Insulation. Reflecting 
80 percent of the sun's rays, a 
new weatherproof aluminum roof 
paint made by the United Gilsonite 
laboratories can be applied to non- 


porous surfaces with a brush or 


spray at a cost of one cent a 
square foot. 


Radar Works on an Ore Boat 


EFORE ice floes hampered navigation, 

ship owners had a chance to watch 
coveted radar at work on the Great Lakes, 
The ore boat A. H. Ferbert tested marine 
radar equipment on a six-day run. Out- 
fitted with a Radiomarine Corp. wave-guide 
and reflector antenna (upper left) and an 
indicator unit (above), the Ferbert caught 
pictures that enabled Capt. Frank Daven- 
port to distinguish between passenger ships 
and ore carriers at distances up to 25 miles. 
At left is one of the radar “maps.” The 
Ferbert is the spot in the exact center, 
while the elongated white images are the 
banks of the St. Marys River between 
Lakes Superior and Huron. The dots ahead 
and astern of the ship are buoys. 


Dry-Land Navigation Training. 
Make-believe flights and voyages now elimi- 
nate risk while Navy students learn to use 
Loran, short for “long-range navigation” by 
radio, A transmitter, right, emits signals 
which are picked up by a movable “crab,” 
representing a plane or ship, on the chart 
table above. Because radio waves travel too 
fast to be timed accurately on this miniature 
Scale, they are replaced by sound waves, 


Safest Document Vault. Without 
wetting or blurring papers, overhead nozzles 
will smother flames almost instantly if fire 
threatens priceless records, signatures, and 
agreements at United Nations headquarters, 
Lake Success, N. Y. Designed by Walter 
Kidde and Company, New York, the system 
releases a ton of carbon dioxide, automati- 
cally shuts doors and stops ventilators. 
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pitched above range of the ear but 
made audible by the special receiver at 
left. Listening in, the learner plots his 
Position and then compares it with that 
of the “crab” to find his score. 
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Road-and-Railer. Fitted for roads 
or rails, the postwar Evans Auto-Railer is 
guided on tracks by flanged, steel pilot 
wheels. Fifty percent of the load bearing 
and all driving and braking are done by the 
regular wheels, equipped with special-tread 
rubber tires having 3!4 times the traction 
of steel railroad wheels. Pilot wheels lift 
hydraulically for road use. 


Super Coal-Heaver. If the clam- 
Shell bucket at the right were unloaded just 
once in the basement of the average Ameri- 
can home, it would deposit enough coal to 
last two years. Built by Blaw-Knox Co. to 
speed up stock-piling from lake boats, it 
operates on a bridge-type crane and holds 
17% tons of coal—23 cubic yards. 


AC€ on a Freighter. Al auxiliary devices except 
cargo winches aboard the newly launched- motorship 
Angele Higgins, of New Orleans, (below) are operated 
by alternating current—a novelty on a argo ship. Three 
60-i-w. generators are driven by three 120-hp. Hercules 
Diesel engines, one of which is shown at left. The com- 
plete plant generates 440-volt, 3-phase, 60-cycle current. 
Winches operate on AC-DC motor generator sets. 
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Van Baren tinkers with model on his lawn. 


Tractor weighs 260 pounds; thresher, 240. 


Tractor even has a tiny shovel for coal. 
Below are the thresher's chopping blades. 


Small Way 


ECALLING a vanished era of farm- 
ing, John J. Van Baren, of Newton, 
Iowa, has reproduced an old-fashioned 
steam tractor, its water wagon, and a 
threshing machine. Complete to the 
tiniest detail, they do everything the 
originals did—but they are exactly one- 
quarter as big. Lacking engineering 
plans, Van Baren had to hunt down ex- 
amples of the outmoded equipment for 
his measurements. With the exception 
of belts, chains, and a steam gauge, the 
models were made by hand. Their crea- 
tion in spare time required eight years. 


Miniatun wheels change direction and angle of 
thresher's tacking pipe. It discharges straw. 


Floodlight Truck for Fires. 
To provide illumination at isolated night 
fires or airplane crashes, the firefighting 
staff of the Douglas Aircraft plant at El 
Segundo, Calif., developed the auxiliary 
truck shown above. Mounting 10 flood- 
lights of 200 watts each, it has a detach- 
able fuse box with 18 plug outlets. The 
electrical equipment is powered by a 100- 
horsepower gasoline engine, and the truck 
itself is designed to be towed by any of 
the plant's fire engines. 
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Vireeyele. Another specialized piece 
of equipment. used by Douglas at El 
Segundo is this three-wheel motorcycle, 
which provides extreme mobility and 
permits close-quarter firefighting in nar- 
row aisles or other confined places any- 
where in the sprawling plant. It has 
been rebuilt to carry chemical equipment 
over the rear wheels, where separate re- 
cesses contain two 30-pound .Du-gas 
extinguishers and four carbon-dioxide 
extinguishers—two 15-pounders and two 
two-pounders. 


Twisting a Giant's Tail. 
In this towering steel skeleton, toller , 
than a five-story building, the tail 
NE section of the Lockheed Constitution 
is hauled back and forth by hy- 
draulic jacks to test its strength. 
The fromework is counterbalanced 
to eliminate unnecessary stresses. 


y if i /, » 
I. 
Vk hu. 


Flight T Ground tests 
completed, two flight pers at the com- 
plex control nel, bel kept watch over 
the performanc f the first Constitution 
to go aloft Zngine instruments are dupli- 
cated for safe Paneling is of plywoo 


the Ton. While hy- 
s thrust upward 
water tanks in the fi > 
a downward load of 
auges measure the s 
set up in Constitution’s nose gear. 
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Threadless Button. Cloth is 
folded into a groove in the back of 
the button diagrammed below, and the 
button is fastened to the material by 
& staple. It was invented by E. W. 
Biegajski, of Buffalo, N. Y. 


Pocket Lock. A zipper seal that makes 

the back pockets of trousers theftproof is 

pictured above. The antipickpocket guard 

was invented by Leopold Schonthal, of New 

York City. When locked, the zipper is 

closed all the way, and the chain, which is 

attached to the zipper clasp, draws taut 4 
and is anchored to a snap button inside a 

side pocket, so that it cannot be unfastened 

without arousing the wearer. 


Nonskid System. For traction through a gap left in the track’s crossbars. 

on slippery surfaces, the tire "chain," Pulling the lever moves an idler pulley that E 
or track, diagrammed below can be  tightens the track's guides against the 

put into action by merely pulling a wheel. The upper right-hand drawing shows 

lever. When the track is not in use, the track in its free-turning position, tire , 
“spring-loaded guides mounted on the resting on the ground; drawing below it, 

axle hold it away from the tire, which wheel as it turns the track. It was invented 

then is free to run on the roadway by C. W. Hunter, of Bryn Mawr, Pa. 


WHEN TRACK 
TIRE 1$ SLACK, 
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TIGHTENING 
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Repeating Flash Systems.Time- top lamp was invented by E. B. Nobel 
savers for photographers are the two and A. W. Seitz, the lower one by John 
lamps above, in which manually operated J. Malloy. Both devices use a series of 
cranks replace spent bulbs with new ones, bulbs with bayonet-type bases, and 
moving the reflectors out of the way as their discharge switches can be oper- 
they do so. Once the fresh bulbs are in ated either by hand or by synchroniz- 
place, the reflectors return to position. The ing apparatus. 


Warning Light. An automatic warn- 
ing of decreasing speed is provided by a 
light for cars and trucks devised by the 
Automobile Safety Light Co., of Chicago. 
The light, shown on the back of a car 
below, gets its current from a rear spark 
plug. When the engine is running fast, 
the light burns a steady, bright red. As 
speed is cut it starts to flash a warning 
that the, car is slowing down. 


Pickproof Lateh. Prowlers will 
not find the new door latch above, in- 
vented by A. M. Chester, of Austin, 
Tex., as easy pickings as the old type. 
The new latch has a jointed shaft 
which buckles and buries its hook 
deeper into the eye when the shaft is 
lifted from outside the door. 
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DUELING PISTOL. No project for clothes- 
pin whittlers, this accurate model of an old 
German weapon will give the painstaking 
craftsman a fine chance to show his stuff. 
Finishing wood to resemble metal is a cru- 
cial part of the job. You'll find plans and 
suggestions for both carving and finish- 
ing in the article beginning on page 154. 


TOY-BLOCK LAMP. A bright spot in a 


youngster's room, this lamp captures the 
play spirit. It makes use of built-up wood- 
en blocks, standard ,electrical fittings, and 
a shade covered with shelf paper. Details 
of construction' are given on page 160. 
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SURREALISM IN THE BOUDOIR. Costume 
rings can be kept on this plastic hand for 
the dressing table, which gives that slightly 
bizarre touch dear to decorators. As de- 
Scribed on page 160, it's cut and shaped 
from & single sheet of clear plastic and 
then cemented to a small, frosted-edge 
base piece that holds it upright. 


By MORTON C. WALLING 
OU stand on a catwalk high above 


A the plant you can scarcely see where 
it ends, dim in the distance, five city blocks 
away. The workmen dwindle to mere 
specks, the gigantic U-shaped welders be- 
come tiny tweezers. Toward you stretch 
three long, silver caterpil assembly lines. 
Here and there comes a flicker of blue 
flame from an arc welder, reflected and re- 
flected again from shining stainless steel. 
Occasionally there is a rumbling medley of 
thumps from shot welders; otherwise there 
is only a low hum from the thousands of 
workmen and machines. 

Here is modern technology in action—the 
assembly-line system the auto industry made 
famous. But as the great cranes swoop down 
along the line and the silvery bodies roll 
nearer and nearer you can see they are too 


Stitching Stee 
Into 
Ntreamliner's 


Budd's new assembly line 
rolls out cars like cans. 


shiny for automobiles—and too, big. Each 
is as long as half a dozen motor cars—a 
stainless steel railway coach. 

For this is the plant of the Budd Com- 
pany, where the high-speed step-by-step 
assembly techniques they have long used in 
making all-steel auto bodies are applied to 
railway cars. And the result will be a new 
standard of comfort in railway travel, at a 
reasonable cost. By the application of De- 
troit methods to Philadelphia, what starts 
out as stacked rolls of stainless steel, varying 
from 1/10 to 1/4 inch in thickness, emerges 
a short time later as a finished railroad 
car, ready to be towed out and put behind 
a locomotive. In between are some quarter- 
million shot welds, 200 rivets—and some 
highly intelligent engineering. 

The first stainless steel train, the Chi- 


STORY CONTINUED ON PAGE 126, FOLLOWING FOUR PAGES OF PICTURES 


At right, and continued on the next 
three pages, is a panoramic view 
of the Budd shops. Covering 25 
acres, they have enough open area 
for 50 regulation gridirons. Capa- 
city is two $85,000 coaches a day. 


OVERHEAD CRANES MOVE 


MEAVY PARTS 
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M 
E A) MULTIPLE-WELDING 


MACHINE MAKES 
CENTERSILLS | 
FRAMING 


A ROOF 


SHEATHING 


SIDE- 
FRAME PARTS 

CLAMPED IN JIG. 
AND WELDED 


Z^. FOR CORRUGATING ROOF 
AND SKIRT PANELS AND 


Zhe 


DRAW BENCHES 


MAKING CENTER SILL PARTS 


INSTALLATION OF ELECTRIC 
WIRING, SOUND PROOFING, 
AIR-CONDITIONING PARTS, 
AND INSULATION 
IN ROOFS 


SUBASSEMBLY 
LINE COMES 


FLOOR 
MAKING 


Inside of a car is sprayed 
with insulating material. Fiber- 
glas batts will be added later. 


Above, a "walking welder" that in half a day 
joins the four 58-foot sections of the center-sill 
beam. With hand methods, job took a week. 


At left, a button is pushed and the shot welder 
ime H fixes roof panels in place. Roof is assembled 
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Roller dies above are the super-tough wringers 
that actually wrinkle the metal. Part of the 
drawing bench, each costs as much as $5,000. 


Above, the drawing bench puts wrinkles in stainless 
steel roof and side panels. A similar bench forms 
sections that make center sill, or car backbone. 


At right, the motor-propelled 
drawing head pulls the stainless 
steel ribbon through roller dies. 
Corrugated jaws grip end of steel. 


PLUMBING, HEATING, ELECTRIC, 
AND BRAKING EQUIPMENT IS 
ATTACHED TO INVERTED FLOORS 


) 
MOUNTED ON 
HIGH TRUCKS, 
SIDE FRAMES AND 
ENDS ATTACHED 
ROOF ON 
Drawings by STEWART ROUSE 
- 


INSTALLATION OF 
SHEATHING PLATES * 
AROUND WINDOWS, 
AND WINDOW GLASS 


of auxiliary equipment such as air brakes, heaters, 


At left, underframe is upside down for installation ò ; 
plumbing. Arc welding does the job. 
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"RAINSTORM"TEST The final water-test cham- 
ber, right, reproduces 80- 
m.p.h. trip in driving rain. 


WALLS INSULATED; LOUNGE 
FRAMEWORK, CEILING & 


WALL PANELS 
PUT UP 
~~ 
SSS vs - 


DOORS ARE HUNG; LOUNGE WALLS 
PUT UP; LUGGAGE RACKS, 
LIGHTING FIXTURES, AND 
SOME HARDWARE PUT IN 


PAINT SHOP, WHE! 
INTERIORS ARE 
PAINTED, AND OUTSIDE 
DECORATION AND 
LETTERING APPLIED 


Above, a workman tightens window screws to 
stop leak discovered during water test. 


At left, a shot welder joins a side frame to 
an underframe at the first main assembly 
position, where skeleton car is formed. 


Below, assembled car is set on temporary raised 
trucks before side paneling and fluting are applied. 
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PSM Staff Photos by W. W. MORRIS 


and ROBERT F. SMITH. 


LOW, PERMANENT TRUCKS 
INSTALLED; END DIAPHRAGM 
PLATES ATTACHED; 
LINOLEUM WALLS AND 
FLOORS APPLIED 


LINOLEUM WORK 
COMPLETED AND 
SEATS PUT IN 


SUBASSEMBLY 
LINE ENTERS 
HERE 
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A partly assembled car being swung into posi- 
PRELIMINARY tion along the production line. Four 10-ton over- 
‘AIR-CONDITIONING mod cranes 20 all the fea, Im as the 
TESTS; MOLDINGS stainless steel cars move toward completion. 


INSTALLED, AND 
FINE FINISHING 


COMPLETED 
FINAL 
INSPECTION 
+ E 
CR. 
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FINISHED CAR 
READY FOR 
DELIVERY TO A 
RAILROAD COMPANY 


At left, the permanent trucks are being installed. 
Heavy-duty jacks are used to raise the cars into 
the required position for the job. 
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cago, Burlington, and Quincy's "Pioneer 
Zephyr," was built by Budd in 1984. Up 
until the beginning of the war, when all 
railroad-car production stopped, Budd had 
built and sold 47 complete trains to 14 
railroads. So the firm is an old hand at 
this big job. 

Budd-built railroad cars—except for their 
trucks, end underframes, and miscellaneous 
decorations and fittings—are made entirely 
of welded stainless steel. By a method of 
electrical stitching, called “shot welding," 
strips and sheets of stainless steel literally 
are “sewed” together with rows of uniform 
spot welds. 

Shot welding, a Budd development first 
used in 1931 to produce the first stainless 
steel airplane, is a form of electrical-resistance 
welding. Time and the current, and there- 
fore the heat, are automatically controlled. 
The result, according to Budd engineers, is 
a strong weld that changes none of the 
characteristics of the surrounding metal, and 
that can be made just about as rapidly as 
the operator can move his U-shaped welding 
tool. In the course of the production of a 
railroad car, more than a dozen different 
types of shot welders are used, ranging in 
size from a few feet in length to fifteen. 

This combination of strong welds and 
stainless steel gives Budd cars a heavy- 
weight's strength with a welterweight's body. 
In a recent test, Budd research engineers 
placed a standard 118,000-pound stainless 
steel coach between the jaws of one of the 
world's most powerful compression-testing 
machines. The project was to squeeze the 
car along its main fore-and-aft axis until 
it buckled in much the way that it might in 
a head-on wreck. The "big squeeze" was 
applied slowly so the stresses and strains 
could be studied. Finally, when the first 
signs of buckling appeared, the testing ma- 
chine's gauge showed a pressure of 1,865,000 
pounds—more than three times the 500,000- 
pound standard for safety required by the 
Association of American Railroads! 

Part of this strength is built into the cars 
at the beginning of the assembly line where, 
at the No. 1 feeder, the stainless steel for 
the roof and side panels is corrugated. This 
work is done by a battery of large draw 
benches similar to the benches used in draw- 
ing wire except that the material is flat 
instead of round. The ribbon of flat stain- 
less steel is pulled through a series of power- 
ful roller dies until just the right corrugation 
is obtained to provide maximum stiffness. 
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When a desired length has been drawn, 
the corrugated sheet is cut off with a tooth- 
less Carborundum saw, called a radiac. 
Except for the cutting operation, the draw- 
ing is a continuous process. When one roll 
of stainless steel is used up, the end of 
a new roll is welded to it. A novel rolling 
welder is used for this operation. A metal 
welding wheel is simply rolled across the 
joint and the weld is made. 

The center sill or main under backbone 
of the car consists of four X-inch formed 
sections of stainless steel. After being drawn 
to shape, the sections are moved to an as- 
sembly jig where, once they are clamped 
firmly in place, a motor-driven "walking 
welder" resembling an animated drill press 
moves along the assembly and automatically 
makes the more than 3,000 individual shot 


Last step before final inspection is cleaning and 


Note the easily 


paromi the completed car. 
lounge seats in this coach. 


turned 


welds that bond the section into a strong 
58-foot-long beam. 

Once the roof and side panels and the 
center sill are ready, the main assembly job 
begins. The center sill is placed in still an- 
other jig where a "silent riveter”—a king- 
size pair of hydraulically operated jaws— 
squeezes rivets into place easily and noise- 
lessly with its 50-ton pressure to fasten the 
end underframes to the ends of the center 
sill. This complete underframe unit is then 
moved by overhead crane down the line 
where floor beams and floor are welded into 
place. 

While this operation is in progress, com- 
plete car roofs are being fabricated, water- 
tested for leaks, insulated, soundproofed, 


and fitted with wiring and air-conditioning 
ducts. To make it easier for the workmen 
and to speed the operation, all work done 
on the inside of the roof is done with the 
roof upside-down. This is also true of the 
installation of air brakes, plumbing, heaters, 
generators, and other equipment on the 
underside of the floor and underframe as- 
sembly. When a roof or a floor is com- 
plete with auxiliaries, four 10-ton cranes 
maneuver into position 100 feet overhead 
pick up the member as if it were a toy, turn 
it over in mid-air, and deliver it right-side-up 
to the first main assembly position. There, 
roof, side frames, ends, and underframe 
meet and are shot-welded together to be- 
come a skeleton car. Mounted on temporary 
trucks, which are elevated to make under- 


into position and mounted with the help of 
hydraulic jacks that can lift the end of a 
car with less effort than you can lift the 
front of your automobile with a bumper 
jack. If the car is a coach, seats are in- 
stalled. Then, entering another test cham- 
ber farther down the line, the car's air- 
conditioning system is given a thorough 
two-hour check to make sure that every- 
thing is functioning properly. 

Finally, the car is cleaned, preened, pol 
ished, and inspected. The next stop is a 
spur track just beyond the large sliding 
doors that mark the end of the "line" where 
a waiting switch engine takes it to the main 
line for delivery to one of the 16 national 
railroads who have coaches, sleeping cars, 
and double-deck observation cars on order 


A finished 52-passenger coach, built by Budd for 
the New York Central. Coach has just been towed 


the-car work easier, the car then begins its 
step-by-step progress down one of three 
pairs of railroad tracks that form the final 
assembly lines. 

From that point on progress is rapid. 
The cars literally grow as they are moved 
from position to position along the tracks by 
portable electric winches, and different 
teams of expert craftsmen go to work. Stain- 
less steel fluting and side paneling are 
added. Doors and windows are installed. 
They enter a special water-test chamber 
where for two hours they are sprayed with 
water at 45-lb.-per-sq.-in. pressure to simu- 
late the conditions of a car speeding through 
a driving rain at 80 m.p.h. Interiors are in- 
stalled and painted. Linoleum floors are put 
in place. Permanent trucks are jockeyed 


off the end of the assembly line and is on spur track 
outside the plant. Note large picture windows. 


for the comfort and pleasure of America's 
railway travelers. 

From a hundred feet up in the building's 
roof, the plant resembles a giant's bakery— 
with railroad cars for loaves. It has a giant's 
capacity too. Fifty-one 85-foot cars can be 
in progressive stages of assembly in the three 
lines at once. Soon a fourth will be added 
to produce a double-deck observation car. 
car. Today, full production is almost entirely 
a matter of getting in materials and getting 
up to speed. When it is reached, stainless 
steel in rolls stacked at one end of the plant 
in the morning will find itself eight hours 
later, wrinkled, welded, and part of a smart 
new 56-passenger streamlined coach or an 
ultramodern all-bedroom sleeping car, well 
on its way down the assembly line. END 
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Magnet Concentrates Pull. 
By winding a U-shaped iron core with 
6,000 turns of square copper wire, Dr. 
J. E. Goldman, of Westinghouse, has 
built a ton-and-a-half electromagnet 
(right) that packs enough strength in 
a space the size of a saucer to lift a 
two-ton auto. 

Eleetricity Computes 
s. To lear the ways of 
floods, Ohio State University assem- 
bled the apparatus below, in which 
electricity acts like the water in a river 
channel. Elements in its circuit repre- 
sent river-bed friction and the chan- 
nel’s capacity. Oscilloscope readings 
(inset) allow flood crest measurements, 
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Spotlight Shines Half a Mile. 
Four times as strong as a car headlamp, the 
new Westinghouse sealed-beam spotlight 
has a half-mile range. 
boats, its highly efficient parabolic reflector 


Built for autos and 


glareless ray. 


Bifoeals Blackout Bulls. Farmers 
know a bull won't charge when he can't see. 
The Masbruch halter above, produced by 
the Russell Mfg. Co., Platteville, Wis., lets 
a bull walk and graze, but when he lowers 
his head to charge, his vision is blocked. 


Horse Spees. Now come goggles to 
protect the eyes of race horses from mud 
clots and dust kicked up by their running 
mates. The specs are made by setting two 
Plexiglas bubbles into a regular set of blink- 
ers. Showing off a pair, above, is Royal 
Hustle, first thoroughbred to wear them. 


Kindly Weaner. Consisting of metal 
tabs that close over a calf's mouth when it 
raises its head to nurse, the Shur-Way wean- 
er, left, prevents injury to the mother cow 
and breaks the calf of its habit without pun- 
— ishment. Yet in no other way does it curb the 
=. calfs freedom or keep it from feeding. 
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Fumble 


By ROBERT D. POTTER 


Was the greatest accomplish- 
ment of America's leadiag i= 
ventor a find he overlooked? 


Electrofis boiling from 
the carbon filament et 
Edison's lamp gavé The 
clug #6 the vaeyunt tubs.’ 


MERICA'S No. 1 inventor just missed one 

of the greatest inventions of all time. But 

he discovered the clue that enabled others to 
perfect it. 

Most of those who currently celebrate the 
100th anniversary of the birth of Thomas 
Alva Edison at Milan, Ohio, on February 11, 
1847, remember him for his electric ‘Tight, 
talking machine, and moving pictures. 

Many recall, too, his stock ticker, multiplex 
telegraph, storage battery, fluorescent liglit- 
ing, and Portland cement. s 

Perhaps few, in contrast, ever heard of the ' 
Edison effect, to which we owe the vacuum 
tube and the marvels built around it io, 
television, radar, electron microscopes. m 
smashers, and unknown wonders still to comes. 

To Edison, the phenomenon that bears his _ 
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's diode tube of 1904, above, harnessed 
the Edison effect to change alternating current 
into direct current. Employed os a detector of 
ether waves, it opened the way to modern radio. 


De Forest inserted o g ond 
plate of his audion tube, below, and the radio 
amplifier was born. Feeble signals applied to 
the grid start and stop the flow of a stronger 
current passing through the tube. 


FEB 
[i947 II 


name was no boon, but an unmitigated nui- 
sance. Back in 1883, the Wizard of Menlo 
Park was fretting over his electric lamp. It 
burned brightly for a time, then sputtered 
and went out. Its bulb blackened. Some- 
thing was carrying the very substance of 
the filament across empty space to the glass. 

Edison inserted a metal plate in a lamp 
bulb, and attached a current meter. Its 
needle swung. Jotting down his observation, 
the busy inventor hastened away to other 
experiments of more obvious practical im- 
portance. Had he only known it, he had in 
his grasp the kev to the whole vast science 
of electronics. For the meter proved that 
the filament was "boiling off" charged par- 
ticles—electrons, we call them now. And 
they would flow in only one direction, from 
the filament to the plate. 

More than two decades later, a British 
physicist, J. Ambrose Fleming, awoke to the 
significance of this Edison effect. It pro- 
vided, he realized, a one-way valve for con- 
verting alternating into direct current. Em- 


Striking a metal target, cathode 
rays generate X-rays used to 


First applied in diathermy, 
high-frequency radio waves of 


bodied in his diode or two-element vacuum 
tube of 1904, it supplied the practical means 
of detecting wireless waves that the world 
had been waiting for. In 1907, Dr. Lee de 
Forest added a third element—a grid to 
control the current flow between filament 
and plate—and obtained, in his triode or 
audion, an amplifier that augmented the 
volume of faint reception until it could be 
clearly heard. Listeners took off their ear- 
phones—and wireless, given new ears and 
voice, became modern radio. 

Just as truly as Fleming’s diode and de 
Forest’s triode became the main branches of 
the mighty family tree of electronics, so the 
Edison effect gave root to it. In a very real 
sense, the major types of vacuum tubes 
shown with their applications on these 
pages are Edison’s unwitting brain children 
—and his greatest claim to fame may well be 
the discovery of a principle that will live on, 
even after all the inventions he made him- 
self have been superseded by later develop- 
ments and have passed from memory. 


: Radar, which spots war targets 
and aids peacetime navigation, 


pliotron tube now heat-treat 
steel for gears and tools and 
bond the layers of plywood. 


ses klystron tube to bounce 
nals . against planes, ships, 
uritains—and-even the moon. 


- bones, treat cancer, and ex- 
amine steel for flaws... ., "dí 


"make radiographs of human | 
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Television cameras and receiv- 
ers attained quality definition 
when weightless beam of cath- 
ode-ray tube ended speed lim- 
its on scanning. 


The thyratron, a versatile tube, 
can handle large current out- 
put for welding, and serve as a 
"slave" to take orders from 
phototubes. 


Photoelectric tubes count peo- 
ple, cars and factory products, 
open doors, make sound mov- 
ies, and transmit copies of 
messages and pictures. 


Ignitron tubes have two major 
funciions—to turn alternating 
into direct current, and as a 
timing and switching device for 
arc welding. 


IGNITRON 


Electronic’ precipitation abates 
smoke by attracting particles 
to plates connected with kene- 
iron tubes, which provide a 
high-voltage source. 


LECTRON 
MICROSCOPE 


Allowing the men of science to 
probe deeper than they ever 
did before, the electron micro- 
scope is capable of magnifica- 
tion up to 180,000 diameters. 
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Reflectoscope line, above, 
shows sound metal. Below, 
A is zero sweep line. 


Vibrations Expose Flaws. By 
bouncing vibrations from one side of a 
piece of metal to the other at supersonic 
speeds, the Sperry reflectoscope detects 
flaws and indicates exactly where they lie. 
With it, industry can study freshly milled 
plates and hunt for fatigue cracks in working 
parts of machinery and other equipment 
used in a plant. 


B, above, is the initial 
pulse; C is its reflection. 
Reflected vibration, D, 
discloses a defect about 
four inches from surface. 


iness. To 
the U.S. 
” below. It 
measures the resistance to compressed air 
between a surface and a plate resting on it. 


Meter Measures Ro 
test rubber sheets for roughne 


Rubber Co. uses a “rugosimeter, 


Electrons Test Surfaces. Elec- 
trons, accelerated by a 40,000-volt electro- 
static field, rebound from the target in a 
diffraction pattern on a photographic plate 
in the GE “camera,” above. 


CROWD of 90,000 saw Bill Kitchen 
(right), noted British motorcycle racer, 
smoke up Wembley speedway in London 
recently (above) on the world's first rocket- 
assisted motorcycle. 

Prof. A. M. Low, rocket pioneer, and 
Alex Jackson, manager of the Wembley 
track, developed the rocket-boosted bike. 
The additional power is supplied by four 
rockets fixed over the rear wheel, two to the 
side. Kitchen was protected from the blast 
by a steel shield. Switches on the handle- 


Dr. Low (right) and Jackson les 
over their rocket bike. Low plans 
an all-rocket-driven cycle this year. 


bars controlled the rockets. The race rider 
said the "acceleration was absolutely terrific" 
when the rockets let go. 


Z4 


BASTING MEATS AND FOWL is just one 
use for a kitchen gadget marketed by the 
American Merchandise Distributors, of Chi- 
cago. Resembling an oversized medicine 
dropper, it also can be used to skim cream 
from milk, trim cakes and pastries, and water 
plants. The rubber bulb slips off the heat- 
resistant glass tube for cleaning. 


SCISSORS SHARPENING can be done at 
home with a small sharpener produced by 
the South East Merchandise Co., of Lyn- 
wood, Calif. A flat guide, placed against 
the scissors blade, brings a silicon carbide 
stone to the angle needed to produce a per- 
fect cutting edge. The stone may be turned 
to a new side when one is worn. 
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VENETIAN BLIND TAPES may be replaced 
in only a few minutes without removing the 
blind from the window or disturbing the 
cord. This is possible by using tapes pro- 
duced by Easy Way Tapes, of Cincinnati, 
Ohio. Equipped with a simple fastening 
device, the tape is slipped over the ends of 
the slats, the old one is cut off, and the new 
one is then moved into the proper position. 
No tools are required to do the job. 


ICE-CREAM STICKS may be frozen in the 
home refrigerator with an aluminum mold 
manufactured by Standard Products Co., of 
Detroit. Several wooden sticks are provided 
with each mold and more may be purchased 
separately. The molds are placed in the 
freezing compartment and the frozen treat 
is ready in the time it takes to freeze ice. 


WHETHER THE SHOE FITS is quickly seen 
when you buy shoes for a child in a store 
equipped with the "Window Fit" system, 
developed by Step Master Shoes, Inc., of 
Greenup, Ill, and displayed as above. In- 
stead of measuring the foot, or relying on 
guess work, the clerk slips a master fitting 
shoe, made mostly of clear plastic, on the 
child's foot. Parents then can see for them- 
selves how it fits. With the size determined, 
new shoes are selected from stock. 


AIR OUTLET 
BLOWER 


CONTROL AIR 
KNOB INLET 2 AIR 
RECIRCULATION AIR FROM 
PORT ROOM 


A FURNACE LIGHTER manufactured by the 
Lorain Furnace Lighter Co., of Lorain, 
Ohio, eliminates the need for kindling of any 
kind in starting a fire. The lighter, a gas 
burner connected by a hose to an outlet, is 
lighted and thrust into the ash pit after the 
firebox has been charged with coal or other 
fuel. The hot flame, thrown upward 


through the grate, is said to produce a blaz- 
ing fire in only a few minutes. 


ROOM VENTILATION in any one of four 
ways is provided by a new window ventilat- 
or manufactured by the U. S. Air Condition- 
ing Corp., of New York. As illustrated be- 
low, an electric blower draws fresh air from 
the outside (1) when the control knob is set 
at the bottom position. Move the knob up 
to the next position (2) and room air is recir- 
culated and mixed with fresh air. Move it 
again (3) and you get full recirculation of 
room air. Last, (4) the ventilator serves as 
an exhaust to remove stale air from the 
room. Air volume is regulated by a rheostat. 


A SINGLE-SEAT CAR now being produced 
in England was designed especially for dis- 
abled persons. Clutch, brake, and throttle 
can all be arranged for either foot or hand 
control to suit individual requirements. 
Known as the Larmar, the four-wheeled car 
has a 2X hp. engine, located at the rear. It 


RELEASE THAT BRAKE! A dashboard signal light 
developed by the Eklind Tool & Mfg. Co., of Chi- 
cago, is intended to prevent motorists from driving 
with the parking brake on or only partly released. 
Easily installed on any car, the light flashes a bril- 
liant red as soon as the ignition is turned on and 
continues to burn until the brake is fully released. 
The red cap may be removed to give a bright light 
for reading notes and maps. As seen below, the light 


consists mainly of three zinc castings. 


ii ani 
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All controls in this British midget are located 
in the usual positions, but each can be adjusted 
for hand or foot operation by a disabled person. 


cruises easily at 35 m.p.h. and travels ap- 
proximately 65 miles on a gallon of gasoline. 

Three forward speeds are provided, but 
there is no reverse, since the car, which is 
approximately 7’ 6" long and 2’ 4" wide, can 
be turned in a 15’ circle. The wheels, fitted 
with 4.00 by 16 tires, are independently 
sprung and each has a cable-operated, in- 
ternal-expanding brake. An extra wheel and 
tire are carried in the large luggage compart- 
ment located at the front of the car. 


BRAKE ACTION AND PICKUP of 
a car both are measured by a 
pendulum-type accelerometer pro- 
duced by the Metron Instrument 
Company, of Denver. Using the 
same force that tends to throw a 
motorist forward or backward when 
the car stops or starts, the instru- 
ment requires no electrical or me- 
chanical connections. Mounted on 
the windshield molding, it gives a 
constant performance check. 


GREASE FITTINGS produced by the Sim- 
plex Mfg. Co., of Detroit, are intended to 
supply bearings with a continuous flow of 
lubricant for long periods of operation. A 
neoprene ball inside the cup is compressed 
when lubricant is forced into the reservoir 
with a hand or power gun. Then, as the 
bearing needs grease, pressure exerted by 
the compressed air within the ball forces 
the lubricant inside. 


FLEXIBLE BALL. 
RELIEF 


CHANGING A TRUCK TIRE is less of a phy- 
sical strain with a Ted Tire Carrier, put on 
the market by the T.E.D. Corporation, of 
Los Angeles. As seen above, the carrier is 
bolted to the chassis frame. When the hold- 
ing clamps are released, the carrier swings 
out and tilts so that the tire is ready to be 
detached and rolled away. The carriers are 
available in two sizes. 


LUNCHING IN A CAR usually 
brings up the problem of a con- 
venient place to rest the food and 
drink while you are eating. As a so- 
lution, the Kar-Tra Distributing 
Company, of Atlanta, is offering an 
aluminum tray which attaches to 
the dashboard and folds back out 
of the way when not in use. Pol- 
ished to a fine finish, the tray meas- 
ures 9” by 12” and has a raised 
edge to prevent objects from slid- 
ing off. Supporting the tray are an 
arm and two adjustable ball sock- 
ets that make it possible to raise 
the tray to a convenient height and 
level it regardless of the car angle. 
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GUS Slows 
a Speeder 


By MARTIN BUNN 


LOT of folks have lived in this town 

all their lives without knowing or caring 
that the small, vacant warehouse north of the 
railroad station belongs to Mrs. Pomfret, 
perhaps because she owns so many things 
she needs two lawyers to keep track of her 
dividends. 

But Peter Evans, the new pastor who took 
over when Dr. Hatch retired, wasn’t in town 
three weeks before he knew all about the 
building and had a plan for putting it to use. 
The Rev. Mr. Evans had been selected for 
this post while he was still an Army chaplain; 
in no time at all he had people applauding 
his scheme for establishing a young folks’ 
community center. The whole idea hinged 
on whether Mrs. Pomfret could be talked 
into contributing the idle warehouse. 

Officer Tom Maloney, a burly, usually 
cheerful man, had one way of looking at it. 
He paused outside the Model Garage one 
morning to greet Gus Wilson with a wan, 
unhappy smile. 

“Why the long face, Tom?” asked Gus. 

“Can it be you don’t know our school 
basketball team got nosed out of the county 
championship by Remsen High? Meaning 
no reflection on the school, our small, over- 
crowded gym is no proper place for a good 
team to practice. It'll be a different story 
next year when Mr. Evans makes over a 
floor for the use of our teams.” 

“That ain’t all,” put in Stan Hicks, Gus’s 
young grease monkey. “I spent a week's 
pay taking my girl out Saturday night. Now, 
that recreation hall—” 

*How's it coming?" Gus inquired. “I 
haven't heard that anything's been settled." 

Tom shook his head. "There'l be willing 
hands to make the repairs once Mrs. Pomfret 
agrees, but there's no telling with her." 

"Crazy as a beetle," Stan agreed emphat- 
ically. "Remember the time she got mad 
when I blew a horn in front of her house 
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9:30 at night? Took away her repair busi- 
ness because you wouldn't fire me.” 

"I wasn't sorry to lose it," Gus declared. 
“A new chauffeur every week, and every one 
of them begging me to make her bus less 
peppy. I hated to see that fine car start up 
like a wet sponge bouncing off a sofa pillow!" 

"That's my worst worry," Tom grunted. 
"It has come to my notice that Mr. Evans is 
addicted to speeding and fast starts." 

"That could make trouble," Gus agreed. 
“Has anyone spoken to him about it?" 

"I have, for one. He says his car has too 
much pep. Had it tuned up before he left 
Denver a month ago.” 

“Denver, eh?” Gus asked with fresh inter- 
est. “I worked there years ago.” 


“He was stationed near there. Look!” 
Tom waved his club toward the corner, 
where three cars glided to a stop before a 
red signal. "That's him, now. The blue 
sedan on the far side." 

The light clicked orange, then green, and 
Mr. Evans’ car promptly shot forward ahead 
of the others. 

"See?" Tom snorted. "There's no law 
against jack-rabbit starts, but it's just as 
dangerous as some things I give tickets for." 


URE chance, in the form of a stalled car, 
made Gus a witness to the next round in 

the Evans-Pomfret match. At about four 
o'clock that afternoon, he was summoned to 
Regent Street, the high-toned avenue where 


our few wealthy families live. He had just 
finished putting in a new fuel pump when 
he caught sight of Mr. Evans' car easing 
slowly toward the Pomfret driveway across 
the street. Behind the smiling voung pastor 
sat stout, bejeweled Widow Pomfret, talking 
graciously at the young man's back. 

As the sedan nosed over the curbstone, a 
spotted dog cavorted dangerously toward 
the wheels, and the driver jammed on the 
brakes just in time to avoid hitting it. The 
dog hastily changed his course and bounded 
up the drive, while Mrs. Pomfret, thrown 
slightly forward, clutched the seat in panic. 

Apparently the young man was able to 
reassure his passenger, for she craned her 
head to see the dog. Nervously the driver 
hunched over the wheel and clashed into 
first. From a dead stop the car shot forward 
like a rocket being launched. Mrs. Pomfret 
was flung against the cushions, her face 
blanched and terrified. It took a m^ment 
to recover her breath, and then it was to 
utter an ear-piercing shriek. 

“Murderer!” she screamed. "You did it 
on purpose" With surprising agility, she 
flounced out. *Don't bother," she shrilled, 
ignoring Mr. Evans’ attempts at apology. 


"There's no law against jack-rabbit starts, but it's 
just as dangerous as some things | give tickets for." 


"I'm not interested in anything you have to 
say! And as for the warehouse, I'd sooner 
see it burn down than give it to you!" 


UST what I feared," groaned Officer Ma- 
loney, when Gus recounted the scene to 
him the next morning. 

"I've been thinking," Gus went on, "that 
this is right in my department. Could I have 
a look at his car?" 

"That you could," thundered the police- 
man. "Ill get it down to your shop if I 
. have to give him a ticket." 

Whether he would have done such a 
thing is doubtful, for Tom Maloney looked 
embarrassed rather than official as he es- 
corted the Rev. Mr. Evans into the Model 
Garage. 

"We've got an awful nerve butting in on 
your business," said Gus, shaking hands 
with the big young pastor, "but if your car's 
been causing trouble . . ." 

“I appreciate your interest,” Mr. Evans 
boomed cordially, “but there’s nothing wrong 
with my car, so it must be me.” 

“Too much speed isn’t usually a trouble.” 

“Tt is for me,” the pastor replied ruefully. 
“My car has pretty snappy pick-up, but I 
can usually keep the speed down. Some- 
times, though, I get preoccupied, and the 
next thing I know I’m sailing along like a 
high wind.” 

Gus pondered. “It might be the car. How 
did it behave when you first got it?” 

“I didn't notice that it had more speed 
than other cars. Not till I was driving back 
East, at any rate." 

*Mind if I look?" Gus asked. 

“Of course not." He dug the keys out of 
his pocket. "It's right outside." 

Gus got into the blue sedan, started and 
stopped it a few times, then drove it into 


POPULAR 
M2 science 


the shop, and got out. "Ever hear of a 
Denver head?" he asked, peering down into 
the engine. 

Mr. Evans and Officer Maloney both pon- 
dered and shook their heads in unison. 

*Denver is about a mile above sea level," 
Gus explained, straightening up and dusting 
his hands. "Up there a regular seaboard 
engine with a compression ratio of 6 to 1 
loses about a quarter of its rated power. 
To compensate, dealers shave down engine 
heads to increase compression to 7 to 1 or 
more. Your car is equipped with one of 
those Denver heads, and here, at close to 
sea level, it gives faster pickup and a higher 
top speed. Of course you don't get that 
extra power for nothing—you have to use 
better gas to keep the motor from knocking, 
and the plugs don't last as long." 

Mr. Evans laughed. "So that's what's 
been making a speed demon out of me!" 

"In a way," Gus went on. “You see, a 
month or so of fast starts has also caused 
your clutch to grab. That, combined with 
the higher compression, is bound to result in 
jack-rabbit getaways any time you're forget- 
ful or something happens to disturb your 
timing." 

"Can anything be done about it?" 

"The best idea might be to install extra 
head gaskets to cut down the compression. 
It will be better for the car and tires. And 
maybe Officer Maloney will stop thinking 
you're a traffic hazard—not to mention Mrs. 
Pomfret." 

“Tm afraid I'll have to do a lot of talking 
before she'll trust herself in my car again," 
Mr. Evans laughed sheepishly. ^You go 
ahead and put in the gaskets. I'll hate to 
miss the fun of beating everyone in town at 
the traffic lights. But I guess our new com- 
munity centerll be worth it." 


CHECK VALVE | 
MADE FROM 
TYPEWRITER- 
RIBBON CAN 


On older cars that 
have no provision for 
keeping the windshield 
wiper working evenly, 
this arrangement will 
do the job. The check 
valve will maintain a 
partial vacuum in the 
tank to keep the wiper 
operating temporarily. 


HOLE IN 
BOTTOM 


Us equipped with a compensating 
valve, a windshield wiper will frequent- 
ly slow down or stop whenever the throttle 
is opened up. This annoying and sometimes 
dangerous habit can be overcome by install- 
ing a tank and check valve in the wiper line 
to maintain a partial vacuum for the few 
seconds needed to keep the wiper working 
evenly during the slack periods. The tank 
should have a capacity of about 1 gal. 

Two tall fruit-juice cans will give you ap- 
proximately this capacity, and a check valve 
can be made from a typewriter-ribbon box. 
Cut two 4” holes in each fruit-juice can 
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Vacuum Tank Keeps Windshield 
Wiper Operating on Steep Hills 


at the points indicated, drain out the juice, 
and rinse with water. Solder short copper- 
tubing nipples in three of the holes and a 
longer L-shaped nipple in the one near the 
location of the check valve. 

Two holes also are required in the check- 
valve can, one in the side for a nipple to 
accept the tubing from the intake manifold 
and another centered in the bottom to take 
one end of the L-shaped nipple. After the 
latter nipple has been soldered, remove any 
excess so that the leather flap valve will close 
tightly. Clamp the cans to the fire wall and 
connect the nipples with rubber tubing. 


Axles for Homebuilt Trailers Have Coil-Spring Suspension 


AXLEs and spring suspension units are be- 
ing produced by the Industrial Machine Tool 
Co., Inc., of Fenton, Mich., especially for 
craftsmen who want to build their own 
trailers. Of all-welded construction and 
manufactured of tubular steel, the axles are 
available in either the straight type or with 
4" drop for most standard wheels. 

Two coil springs are contained in each 
suspension unit, providing four springs per 
axle. Although assuring a positive cushion 
to the trailer load, this type of springing 
eliminates any rocking motion. The axles 
have the standard 58" tread, but wider ones 
may be obtained on special order. 
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Give Your BATTERY a Break 


ALL WORK AND NO CHARGE WILL MAKE IT GO 
DEAD. HERE ARE TIPS TO PROLONG ITS LIFE. 


By RICHARD W. CRANE 


OTORISTS sometimes literally work a 

battery to death. Perhaps they are 
careful to keep the electrolyte above the 
plates, but all too often responsibility stops 
there. They overlook the fact that unless 
the car is operated so as to keep the rate 
and periods of battery discharge at a mini- 
mum, the battery will have little chance of 
lasting long. 

In this respect, judicious use of the 
starter is the most important point, for a 
battery expends more energy in cranking a 
car than in performing any of the many 
other jobs it is called upon to do. Here are 
five ways you can reduce this starter drain: 

1. When possible, park on a hill and start 
the engine by coasting. 

2. Depress the clutch while using the 
starter. This disconnects the transmission 
and lessens the load. On a sub-zero day, 
when the oil may be virtually a solid, this 
may determine whether you ride or walk. 
Even in warm weather, it will help. 

3. To decrease the total load on the bat- 
tery, shut off all other electrical equipment 
before pressing the starter button. A relay 
that is available commercially does this 
automatically, but you can do it by hand 
with little trouble. 

4. In cold weather, use the light oil speci- 
fied for your car. But if you are caught in 
a sudden cold snap with summer oil in 
the crankcase, it will help to pull out the 
choke just before stopping the engine. This 


should not become a habit, however, for it 
washes the oil from the pistons and cylinder 
walls. 

5. Develop a technique for starting the 
motor when cold. If your car does not have 
an automatic choke, a little experimenting 
to determine the best choke and throttle 
settings will save a lot of battery wear. 
Generally, the choke should be pulled out 
all the way and the throttle slightly. When 
the engine takes hold, push the choke in as 
soon as you can without stalling the engine. 

Some drivers habitually pump the accel- 
erator while using the starter. This is un- 
wise. For one thing, an open throttle in- 
creases the proportion of air to fuel, making 
the mixture leaner; and on cars having accel- 
eration pumps, it may also cause flooding. 
However, on cars having such pumps it may 
help to push the accelerator several times 
to the floor before touching the starter, since 
this is a form of priming. 

Next to the starter, the headlights are the 
largest user of battery power. While you 
may use them freely any time the generator 
is turning fast enough to compensate for the 
current drawn, they should be kept off as 
much as possible when the motor is idling 
or not running. When the battery is run 
down and you must drive at night, switch to 
the parking lights whenever the engine is 
idling, as while waiting for traffic lights. 

On some cars the current the headlights 
draw does not go through the ammeter. 
Because of this, it often may appear that 


YOU CAN HELP YOUR BATTERY DO ITS BEST JOB. OPERATE YOUR 


Use the right oil. If the 
oil is heavy, the starter 
takes more battery power. 
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When starting an engine, 
first turn off the lights 
and all accessories . . . 


«.. Then adjust the choke 
(if it isn't automatic), 
and the hand throttle... 


Next, pump the accel- 
erator several times to 
prime the engine . . 
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A BATTERY SERVES YOU IN MANY WAYS. BUT DON'T OVERLOAD IT. 


the battery is being charged when it actu- 
ally is discharging. Check your owner's 
manual on this point. 

As for radios, heaters, fog lights, and 
other electrical accessories, it is a good 
practice to use them sparingly. Each alone 


may use little power, but lumped together 
they take a lot; and when, at night, this is 
added to the demands of the headlights, 
dash lights, tail lights, and ignition system, 
the total may be greater than the maximum 
generator output, especially on older cars. 


CAR PROPERLY AND THE BATTERY WILL SERVE YOU MUCH LONGER. 


.. . And don't forget the 
ignition. (It's silly, but 
a driver often does) ... 


When possible, park your 
car on a hill and start 
the engine by coasting. 


If your battery is low, 
switch to parking lights 
when held up in traffic. 


-.. Depress the clutch and 
you finally are ready to 
touch the starter button. 


FLOW ON SOLDER, 
TURN DOWN 
ON LATHE 


Drawings by STEWART ROUSE 
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1. HAND-BRAKE CABLE SLACK can be 
taken up when no more threads remain in 
the clevis by slipping a 4” chain link over 
the cable near the equalizer. By pulling the 
cable together this provides 1" more of 
threads for adjustment. Use a replacement 
tire-chain link, and bend it closed after 
installation. -H. G. WEBER. 


2. SOLDER ON THE WORN HUB of a fan- 
belt pulley will stop an oil leak when groov- 
ing by the oil retainer after long service has 
destroyed the seal. Build the hub up well 
with solder; then turn it down in the lathe, 
leaving it a little high to make up for wear 
on the retainer itself.—R. L. MCCLANNAN. 


3. RAIN-LEAKING REAR WINDOWS and 
windshields can be plugged with wax 
dripped from a candle into cracks in the 
rubber seal. Drip the wax on for several 
inches on both sides of the breaks. Until 
the sun melts the wax thoroughly, the leak 
won't stop completely.-C. D. BassETT. 


4. REMOTE REAR-CURTAIN CONTROL 
enables a driver to shut off glaring headlights 
from a car behind and to reopen the shade 
and restore rear-view vision when the car 
has passed. The pull cord is a heavy fishing 
line threaded through a series of casting- 
rod line guides on metal plates. 


FEB 


194 


MECHANICS 
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HANDICRAFT 


e Your Own Copying Camera 
e Magazine Rack and Smoking Stand 


e Aluminum Serving Tray 
e De Luxe Crystal Sets 
e Fixing Balky Doorknobs 
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lt Serves You Right 


ALUMINUM-AND-PLASTIC TRAY HOLDS GLASSES AND ICE. 


By Bill Luther 


TAINLESS aluminum and clear plastic, 
both available as war-surplus stock, are 
combined to make this serving tray, which 
may be tailored to fit your favorite glass- 
ware. The base is of corrosion-resistant 
.080” aluminum alloy, the feet and handles 
are round bar stock, and the upright spacers 
are tubing. An 11” by 17” sheet of X" plas- 
tic is bored to receive the glasses and an ice 
container and to act as a guard. 

File the edges of the alloy smooth and 
round each corner slightly. Then, to im- 
part a brushed finish and remove scratches 
and stamping, sand the best side with 
coarse sandpaper, taking all strokes evenly 
and lengthwise. Lay out and drill 14 No. 
12 holes, remove the burrs, and wash 
thoroughly with hot water and kitchen 
cleaner, rubbing in the same direction as 
when sanding. Dry with a soft cloth, and 
from then on handle the piece by the 
edges to avoid finger marks. The bottom 
may be covered with cemented gray felt. 

Turn the feet from 1" diameter aluminum- 


For a brush finish and to remove markings, sand 
the best side of the aluminum-alloy bottom with 
coarse sandpaper. Make even, lengthwise strokes 
to get a uniform finish on the metal. 
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alloy bar. Drill a No. 21 hole through each 
piece, tap 10-32, and counterbore for a 
depth of 1/16” to take a disk of leather, 
cork, or rubber as a safeguard against 
scratching table tops. Cut two 8" lengths 
of X" diameter bar for the handles, drill two 
blind holes radially in each, and tap also 
10-32. The uprights supporting both the 
handles and the plastic shelf are cut from 
X" aluminum tubing. Make the handle 
spacers 14” long and cut one end concave 
with a X" end mill or round file to fit the 
handle. The shelf spacers are 1X" long. 

Without removing the protective paper 
covering, lay out the clear-plastic shelf 
guard carefully for each piece of glassware 
to be used, taking the diameter of the 
pieces 2" from the bottom. If the glasses 
are footed or otherwise larger at the bottom 
than at the point measured, the holes must 
be large enough to let that part through. 
Lay out also six screw holes at the corners 
and midway at the sides, marking through 
the spacer holes in the aluminum bottom 
as a pattern. Then, using a hole cutter in 
the drill press, bore a little beyond halfway 


Uprights supporting the handle rods are machined 
concave to fit the handle diameter. Here the job 
is done on the tubing with a '2” end mill. A 
round file could have been used as well. 


for the glass holes and finish from the op- 
posite side to prevent chipping as the tool 
breaks through. Likewise drill No. 12 
spacer holes first from one side and then 
from the other. Before removing the paper, 
wet-sand all edges smooth. 

Assemble the parts with cadmium-plated 
buttonhead screws, washers, and hexagon 
cap nuts. Use 24” screws head down for 
the shelf, lining up the parts carefully, 1%” 
screws in the handles, and X" screws in the 
feet. Glue protective disks on last. 


Cutouts for the glasses are made in the plastic 
with a drill-press hole cutter. Half the cut is 
taken from one side, and the hole is finished from 
the other to prevent damaging the edge. 


BOTTOM 
(.080" DURAL) 


No. 12 DRILL 
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HAND TAPPER. Accurate duplicate work is 
accomplished with the tool shown below, 
for the adjustable arm can be raised and 
swung to the right or left without disturbing 
the setting of the taps. According to the 
manufacturer, the Viking Tool & Machine 
Corp., of Belleville, N. J., the tapper is five 
times faster than a wrench. Square align- 
ment of the taps with the work in all po- 
sitions is said to reduce tap breakage. 


NEW GAUGE. Made 
by the Read Machine 
and Tool Co., of Los 
Angeles, this device 
measures the size of 
hex and square bolts 
and nuts, length of 
bolts and screws, 
threads per inch, di- 
ameter of rods and 
shafts, the pitch di- 
ameter of nuts, and 
hole and washer sizes. 
It is made of dural 
and stainless steel to 
cover 4” to 1%” sizes 
and lengths up to 4". 
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MODELMAKER'S DRILL PRESS. This light- 
duty press, offered by Richter Tool Com- 
pany, of New York, drills to the center of a 
5%” circle and has a spindle travel of 2X". 
The head may be raised to take up slack 
in the V-belt, and both the adjustable table 
and the base have a center hole and diagonal 
slots. Standing 23" high, the press takes up 
only 3%” by 10" bench space. A X"-capacity 
Jacobs chuck and pulleys are provided. 


VISE AND DRILL. Two separate units are 
combined in one tool manufactured by 
W. H. Howland, of Chicago. Each unit can 
be detached and used individually as a 
portable tool, or the two together provide 
either a horizontal or vertical drill press, the 
vise turning 90 deg. for vertical drilling. 
Both head and base of the drill adjust on 
the rod supporting the two, and the vise will 
grip the rod above or below the slide. 


“7 


Metal-Ornamented 
JEWEL BOX 


A MODERN material and an antique de- 
sign are combined in this rivet-studded 
box to make a distinctly original craft project. 
The box itself is of .064” aluminum sheet 
and extruded angle, while the top is a hol- 
lowed block of maple. 

Cut the front, back, ends, and bottom to 
size, and cut pieces for the front and top 
overlays and the oval end plates. You will 
also need four €" by 3” angles and two 
X" by 5%” angles. Lay out the front, ends, 
back, and bottom for rivet holes. Six at each 
side edge of the back, 11 at its lower edge, 
and holes for hinge rivets are sufficient for 
that piece, while the bottom need only have 


Five aluminum plates riveted 
on six aluminum angles form 
the box. Brazier-head rivets 
about '2” long are used. 


enough to care for the front and back angles. 
Drill these holes and use them as templates 
for drilling the angles and overlays. 

Two methods of riveting are suggested in 
the drawings. A rivet set can be formed 
from a short length of bar stock having one 
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PATTERN FOR FRONT OVERLAY 


LAY OUT '/e"SQUARES,ORILL JA" 
HOLES AT ARROW’ POINTS, 
AND GUT ON DOTTED LINES. 


TOP OVERLAY 


Overlay plates for the front and top are drilled and cut out from the 
patterns. A rivet set and two methods of riveting are shown at right. 


end hollowed with a hand grinder and set 
in a base plate or held in the vise. Holes 
countersunk from the inside provide a neater 
interior. Hold the work squarely on the rivet 
set, for tilting will mar the outside with a 
ring around the rivet head. 

Rivet the corner angles to the ends first, 
rivet the overlay and bottom angle to the 
front next, and then rivet the bottom angle 
and hinges to the back. A single piano hinge 
may be used, or you may prefer a pair of 
old English hinges. Hold the work with 
machine screws while putting in the first 
rivets and keep holes clean and free of burrs. 


eee ese 
Rivet the ends to ele ei 
the front and then UPSET Tino vrsernine 


to the back, and 
add the bottom 
last. Drill the maple 
slightly undersize, 
flatten the rivet 
ends, and drive 
home with a mallet. 

Rub the glaze off the aluminum with fine 
steel wool and heavy oil, working in one 
direction only. Sand the maple smooth, and 
then wax. Cement felt on the bottom and add 
a cloth lining inside.—R. J. De CRISTOFORO. 


RIVET SET 


Chair-Leg Tenons Are Kerfed and Wedges Cut on Circular Saw 


Roun» tenons, such as the ends of chair 
legs that are to be anchored with wedges, 
can be kerfed quickly on the circular saw. 
A tenon jig consists of a short length of 2" 
by 3" stock bored through the 3" face and 
slotted from end to end so the saw blade 
will pass through the center of the hole. 
Adjust the saw fence, insert the tenon in the 
hole, and slide the jig against the fence to 
pass the tenon end over the blade, as in the 
photo at left below. 

Wedges may be made from scraps of fairly 
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wide hardwood boards. Saw these across 
the grain in strips as wide as the desired 
length of the wedges and as thick as their 
width. Set the miter gauge a few degrees off 
square and take a first slight cut to establish 
the angle of the side of the first wedge. 
Clamp a stop block to the table as a wedge- 
thickness guide, and saw wedges by flipping 
the stock over with each cut until the stock 
becomes too short to handle safely. A hold- 
down may be useful, as in the photo at 
right._JoHN P. ARNOLD. 


Puppet Dances 
with the Wind 


By HI SIBLEY 


Ba indicating which way 
the wind blows, this weather 
vane provides a unique dancing 
show that will delight the young 
and fascinate their elders. A re- 
volving platform to which trip blocks are 
glued causes the limber little figure to dance 
incongruous and unpredictable steps when 
the wind spins the propeller above. 

The propeller is mounted on an offset post 
and transmits motion to the trip-block plat- 
form through a vertical shaft turning in 
serew eyes. At the top of the shaft is a 
wooden disk anchored with a retaining pin 
fitting in a recess. It rides on a roller keyed 
to the driver and also on an idler. No gears 
are employed, and the entire action depends 
on the weight of the revolving disks and 
shaft on the rollers. 

Tubing, preferably brass, forms bushings 
for the driver and vertical shafts. The idler 
turns on a screw. A vane is cut from a sheet 
of galvanized iron. 

Whittle the propeller and the figure from 
white pine and join the arms and two-part 
legs of the figure to the body with screw 
eyes. Attach the little dancer to a block 
with a screw put through an oversize hole 
and suspend the block to the roof of the 
theater with a screw. Assemble the theater 
with brads and waterproof glue. 
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This model of a firearm 
for settling gentlemen's 
disputes may be kept in 
a glass case or screwed 
from behind to a plaque. 


By CARL G. ERICH 


pens pistols have long held a fasci- 
nation. The original of this model had 
no dates or identification marks of any kind 
on its plate, but it was probably designed 
somewhere between 1825 and 1830. It is 
believed to be of German origin, and was 
evidently made by a real craftsman. Since 
it always took two to have a duel, you may 
wish to carve a pair of models. 

Because of the fine carving and engraving, 
it is best to make the models full size. Two 
blanks 13/16" by 4%” by 13%” will be 
needed for each. Trace the drawing on the 
blanks, reversing the outline on that for the 
left side and substituting the left plate for 
the one to which the hammer assembly is 
attached. The hammer is made separate and 
fastened with glue and a slot-head dowel. 

Jigsaw the two blanks just outside the 
outlines. Then glue them together, spread- 
ing glue on both halves, anchoring with two 
brads to prevent slippage, and clamping. 

Cut half-section templates N, O, and P 
from cardboard, and start shaping the barrel 
first, using the glue line as a centerline. 
Leave a little stock on for carving, such as at 
A, C, D, E, F, G, J, and the left-hand plate. 
These are in relief to give a raised appear- 
ance. They may be grooved with a veiner or 
an electric wood-burning needle. Such an 
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Old DUELING PISTOL 


Whittled from Wood 


iron is a great help when used in connection 
with a sharp jackknife. 

Shape the trigger and guard last, cutting 
across the grain to avoid splitting. If the 
parts should split, glue them together and let 
the glue set before proceeding further. 

Note the slight blunderbuss flare of the 
barrel at S, indicating that the original was 
a short-range pistol. The riflings are octagon 
shaped, cut with a chisel after drilling un- 
dersize about 3” deep. Sand the piece well; 
then carve and attach the hammer. 

For the colors shown on page 120, coat 
the right-hand plate, hammer, barrel, ram- 
rod, cap holder, and inside of the barrel with 
liquid stove polish. After drying, rub in lib- 
erally powdered graphite, using a pointed 
stick to get it into corners and taking care 
not to blacken other parts. Apply liquid 
bronze darkened with a little stove polish 
or lampblack to the left plate, A, B, C, D, 
E, G, H, and sight, and coat the remainder 
with walnut oil stain. 

A coat of clear varnish is applied to the 
stained parts and smoothed with fine steel 
wool. Then these parts and those treated 
with stove polish and graphite are again 
varnished. Rub the stained parts with fine 
steel wool and oil and the “metal” parts with 
steel wool alone; then give the blackened 
parts another light rubbing with graphite for 
a blued-steel effect. 
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NOTHING WOODEN 
about the action of these 
jive cats, though they're 
all made of wood by 
Bob Kuntz, of South 
Bend, Ind. He turns and 
carves the parts from 
basswood and mounts 
them on walnut bases. 
Shellacked tempera col- 
ors give the high gloss. 
A little brass wire used 
on the instruments is 
the only nonwooden 


material required. 


TIN-CAN STOCK was 
the material used in 
the post lantern shown 
here, one of a pair 
made by Charles H. 
Lohmeier and a neigh- 
bor in Lakewood, 
Ohio. For the inspira- 
tion, they went back 
to. an original design 
by Dr. W. E. Ballard, 
of Denville, N. J., in 
the Aug. '42 issue of 
PSM. Posts on which 
the new lamps set are 
3” downspout em- 
bedded in and filled 
with cement to give 
them more rigidity. 


CRAFTSMEN 
at WORK 


THIS PORTABLE DRAGSAW was the an- 
swer for Howard P. Brown, of Hudson Falls, 
N. Y., when he bought a wood lot that had 
been lumbered and was covered with large 
tree tops. He had acquired a 1%-hp. gas en- 
gine about that time, and then along came 
the Oct. '45 PSM with its plans for a port- 
able dragsaw. Brown followed the plans, 
adding a %” pipe to the blade for extra weight 
to reduce whip and increase cutting with his 
somewhat huskier engine. The result was 
that the unwieldy tree tops were system- 
atically reduced to fireplàce lengths, two fire- 
places were kept going, and a surplus was 
stocked for succeeding winters. 


AS A FIRST BOAT PROJECT, one of which 
he is naturally proud, T. S. MacFadyen, of 
Ossining, N. Y., built this little cabin cruiser 
and put it into service as a pleasure craft on 
the Hudson River. The sleek little cruiser is 
powered by a 9.8-hp. outboard motor. 
Original plans for the vessel were published 
as a four-part series on small-craft building 
in PSM in Feb., Mar., Apr., and May 39. 
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Have you pulled off a smart one 
lately? We will pay for acceptable 
contributions showing ingenious 
solutions of problems in the home, 
shop, garage, or camp. It doesn't 
matter if it's wacky—if it works. 


WHAT'S YOUR | $ 
INGENUITY QUOTIENT? f) 
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IT'S A SAD TALE, but one 
thats familiar to every 
farmer who has ever tus- 
sled with a cow. After 
being swatted and 
switched until it seemed 
that Bossy's tail was made 
of lead pipe wrapped in 
steel wool, one last switch 
swatted this idea into my 
head. Now I separate her 
tail into two strands and 
knot it around her left leg. 
—WALLY WALLINGFORD. 

ii Wel) 
eal, 
| FINALLY BLEW UP when a flock of feathered pi- 
rates turned my fruit tree into a free-lunch stand. To 
discourage their visits, I use a small transformer and 
a spark coil to spark a firecracker fuse under a tin lid 
of pebbles, and now when the burglars gather, I just 
turn on the juice. It doesn’t injure the birds, but it 
does wound their dignity. The news seems to have 
been tweeted around, for local birds have adopted a 
“beaks-off” policy toward my fruit.—E. T. RICHARDSON. 


——— A : | THAWED THIS OUT myself one 
+ fa Cone icy morning when olen on my 

` car trunk froze up. Heat from the 
exhaust, piped through a length of 
garden hose, warmed the lock in a 
lot less time than it took for the 
car to warm up.—OrA HENAGER. 


CORD TO Hi 


A WEIGHTY SOLUTION was needed when the car- 
riage-return mechanism of my typewriter quit in the 
middle of some important typing. Until I could have 
it properly repaired, I did my work with a weighted 
string pulling the carriage back._JoHN A. BLAKER. 


Whittled Frog Paperweight Dispenses Clips and Thumbtacks 


Arr blown up and apparently ready to 
make with a loud "Chug-a-rum," this frog 
will instead present you with paper clips, 
thumbtacks, or other desk accessories held 
in its amply hollowed larynx. Drilled from 
the bottom with several %” holes, which are 


filled with lead shot and plugged with glued- 
in dowel disks, the frog will also perform the 
auxiliary service of paperweight. Save the 
weighting until after the carving has been 
completed, but do it before painting. 
Softwood is best since it is easily worked 


and finer wood would not show anyway un- 
der the paint finish. It should be a block 2%” 
by 3" by 3%” and may be either solid or 
glued-up stock. Saw out the profile and 
carve the contours, turning the work fre- 
quently to preserve symmetry. A sharp jack- 
knife is the only tool really needed, but a 
set of chisels makes the work easier, espe- 
cially when hollowing the throat cavity. 

Sand the piece smooth without destroying 
the separation cuts and the angles, and then 
paint. The vest, pouch, inner portions of 
legs, and inside the mouth may be ivory and 
the remainder a lettuce green. Apply the 
darker paint first, and blend the lighter into 
it at the edges. When the second coat has 
dried, put in the spots with gold paint and 
ae eR the eyes with black and white, or use thumb- 
"MES Wu —j tacks for eyes.-ELMA WALTNER. 
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Thimble-Size Bracket Holds Flowerpot 


Tiny dried everlasting flowers or Mexican flowers 
are best displayed on a whatnot shelf in a container 
scaled to their size. A sewing thimble—one of red 
plastic—is ideal if fitted with a scroll bracket bent 
from light-gauge copper wire, which is easy to work 
with roundnose pliers. 

Bend five lengths of the wire to the shapes shown 
full-size in the drawing at right, and solder the parts 
lightly together with a drop of solder at the back of 
the joints. Before inserting the little thimble flower- 
pot, the bracket may be given a coat of black or white 
enamel.—CnaAnLEs H. Harpy. 
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BOLTS 6" WHEEL 


BROOMSTICK 
HANDLES 


Lid from Old Victrola Forms 


Wir the exception of screws and bolts, 
all the materials in this child's wheelbarrow 
are discarded pieces. The wheelbarrow 
body is the lid from an old Victrola, the 
shafts are two old broomsticks, the wheel is 
a clothesline pulley tired with cemented rub- 
ber trim salvaged from an old automobile 


a 


Body for Child's Wheelbarrow 


door, and the legs, which may be made from 
any suitable brackets, are stands from a 
chicken feeder. Screws or bolts holding the 
shafts to the body at the front are put 
through a scrap length of 2” by 2” wood. 
*A K” by 4” bolt with washers for spacers 
serves for an axle.-VERNoN F. UNDERWOOD. 


Set of Wooden Collets Holds Dowel Mandrels in Lathe 


Wun dowels are used frequently as man- 
drels, a tapered socket and set of collets will 
provide a way for quick centering of stand- 
ard sizes from X" to X" in diameter. Glue up 
three plywood disks for the socket, mount 
on a screw center, and recess the face to re- 
ceive a small faceplate, which may be 
screwed on permanently if another faceplate 
is available or recentered accurately in the 
recess if detached. The socket is completed 
on the faceplate by boring the taper with a 
narrow skew chisel. 

Bore a set of hardwood squares to the de- 
sired sizes for the collets: then turn a wooden 
arbor to fit the largest, force the blank on it, 
and turn. Reduce the arbor to fit the next 
size and turn it, and so on to the smallest. 


— 


Put a chisel behind the shoulder 
to pry a collet from its socket. 


The taper in the socket hole is 
bored with a narrow skew chisel. 


Then kerf the collets and finish with shellac. 
With a dowel inserted, a collet is tapped 
into the socket. After the job, the collet is 
pried out and the dowel stub removed. 
» Ve" RECESS FOR FACEPLATE 


3%2" DIA. 


Collets are shaped from hard- 
wood blanks mounted on an arbor. 
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Lamp for Child's Room Has Base of Built-Up Toy Blocks 


CLIP TYPE 
SHADE ADAPTER 


SHELLACKED 
SHELF PAPER 


D 


With joints like these, four sides exactly the same 
are cut for each box. Sand poured in the lowest 
or sheet lead screwed to the bottom before the 
felt is glued on prevents top-heaviness. 


TuREE built-up boxes painted like toy 
blocks form the base for this lamp designed 
for a child's room. The shade is shelf paper 
glued on a soldered frame and shellacked. 
Any A" to &" wood on hand will do for 
the boxes: Line up the three lids and the 
small and middle-size bottoms for drilling. 
Assemble with glued-and-nailed butt joints; 
but before attaching the lid of the middle 
box, make a trial assembly with a 3%” long 
pipe nipple through the top box. Adjust the 
nut to provide threads for the socket. 

Round all corners and edges except on 
the three bases, and sand smooth. Apply 
two sanded coats of enamel undercoat; then 
finish with color-a combination such as the 
apple green, canary, and cherry shown on 
page 120. Leave 
the bottoms and a 
square on the lids 
unpainted for glu- 
ing surfaces be- 
tween the pieces. 

Make the frame 
of heavy coat-hang- 
er wire. Scrape 
bright and free of 
paint for soldering. 
A clip-type shade 
adapter is soldered 
to the top frame 
with short lengths 
of supporting wire. 
—Z. S. GIERLACH. 


Plastic Hand on Dressing Table Displays Costume Rings 


Mane from 3/16" clear sheet plastic, the 
hand-shaped ring holder shown here and 
in color on page 120 is a glamorous and 
practical dressing-table accessory. It could 
also display rings effectively in a store. 

The piece is sawed to shape, and all 
edges rounded with a file, sanded smooth, 
rubbed with fine steel wool, and buffed 
while the masking paper is on. Remove the 
paper, heat.in a moderate oven, and curve, 
shaping the wrist to a graceful scroll. 

Three thicknesses of the same plastic are 
cemented together for a base, which may be 
about 3" square. All surfaces are filed, 
sanded, and rubbed with steel wool. The 
resulting frosted finish provides a nice con- 
trast, but the base may be buffed clear if 
desired. Cementing the hand in place 
completes the project._Doris ALLER. 
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Moldings 


Far curtain rods, narrow strips of brass 
or zinc linoleum binding, and even leftover 
pieces of plain-colored linoleum can be 
used for finish trim at a fraction of the cost 
of regular decorative molding. 

Curtain rods especially come in a num- 
ber of suitable designs, and often at a cost 
of only 10 cents for several feet. Cut off 
the curved ends first and drill screw holes 
for applying to the edges of counters, table 
tops, and the like. Flat sash rods can be 
slid on the edge of wallboard, composition 
board, and plywood panels, where they will 
hold by friction alone. 

Seam bindings of brass and zinc are avail- 
able cheaply in rolls and can be attached 
with brads or linoleum cement. Strips of 
linoleum similarly used may require enamel- 
ing on the edges.-KENNETH Murray. 


Sections of flat curtain rods may be drilled and 
screwed on where an edge molding is needed. 
Many attractive designs are available. 


Strip zinc of the type sold for covering seams in 
linoleum is another good edge molding. It comes 
in inexpensive rolls and can be bradded on. 


nner sections of curtain rods is 
hidden by a piece from the wider section. Align 
butted outer parts on pieces from an inner one. 


When a length of flat curtain rod is bent around 
a sharp corner, a V-section notched in the flange 
with a triangular file assures smoothness. 


] 
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seam will keep the needle from sticking 
when plastic materials, such as those in 
raincoats, are being sewed. The paper is 


easily torn off and the seam left unmarred 


when the sewing is completed. 


WAX PAPER 


PLASTIC MATERIAL 


RUBBER BAND `) 
STRAIGHT PIN 5 


Belts on wash dresses, especially those having an 
imitation-leather lining, tend to roll along the 
edges when drying. This can be eliminated if they 
are stretched around a jar to dry. 


With a cleat screwed bench-hook fashion to one of 
its bottom edges, a doughboard can't skid all over 
a kitchen worktable when bread is being kneaded 
or a pie crust rolled out. The board is used 
with the cleat bearing against the table edge. 
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Stitching a strip of waxed paper into the i 


GUMMED LABEL 


Time spent in making selections from double-face 
phonograph records can be halved if the titles of 
pieces are marked on the opposite sides as well. 
Gummed labels make good identification markers. 


For maximum safety against shocks and shorts, the 
"hot" (ungrounded) side of a power line and of 
radio and appliance plugs should be matched. 
Locate the hot side with a test lamp having one 
lead grounded, and mark it with colored tape. 


LL. COLORED 
M CELLULOSE 
a s 


TO WALL `X 


SECTION OF 
RUBBER HOSE 


Where appearance isn't important, as in a shop or 
gadge, «lentia garden! hore notched: and cemented 
on a dowel fastened to the wall holds a door open. Cut 
one end of the hose on a diagonal. Place the dowel so 
tension will force the hose against the door and also só 
the hose will act as a stop to prevent slamming. 


Storage space can be saved in a cabinet drawer if 
the knives, forks, and spoons are kept in a tray built to 
fit the inside width of the drawer. It should slide on 
rails nailed to the two sides. 


Old hands with lanterns sometimes blow 
one out by giving it a quick jerk. If you 
don't like this stunt but still wish to avoid 
burning your fingers on the chimney, drill 
a small hole in the frame. Blowing briskly 
into the hole puts out the flame. 


TABLE LEGS 


DOORSTOP WITH 
SCREW END 


Coffee tables and children's tables that 
have become outmoded can sometimes 
still be useful if provided with longer legs. 
The simplest way to raise the height is 
to fasten an ordinary screw-on doorstop 
on the bottom of each leg. 


Looped through a 
washer, the cérd 
of an extension 
lamp is adjust- 
able for height. 


By 
EDWIN M. LOVE 


X-braces are needed 
in rooms with large 
openings. A hand ax 
held above clinches 
nails in the splice. 
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NAIL PREVENTS 
OF BACKING 


3d. OR 4d. 


Walls for PLASTER 


OCAL laws require examination by a 
building inspector before the walls of a 
house are plastered or otherwise finished. 
There are many small details to be com- 
pleted before he is called. See that fire stops 
are installed throughout, even in hollow 
corners, and calk with cement mortar where 
pipes come through loose holes. 
Stacks for soil pipes are thicker than 
ordinary partitions and are’ usually con- 


SLIPPING 


à f BACKING 
| 


CLOSING UNDER RAFTE 


FOR STUCCO BACKING . 


BLOCK HOLDS WIRE 
OUT 4" FROM FELT 


NAILS S N 


cealed in a wall by doubling the studs in 
the end of an adjacent closet or by enclosure 
in the corner of an unimportant room. Both 
methods are shown in Fig. l. When the 
pipe is put in a corner, backing must be pro- 
vided for carrying the lath both across the 
corner and on the side walls. 

Plates weakened by notching for pipes 
can be strengthened, as in Fig. 2, with a 
strip of iron drilled and spiked across the 
notch. In buildings having large openings, 
such as garages, ordinary bracing must be 
supplemented by an X-brace like that in 
Fig. 3 and in the photo on the facing page. 
Boards 1" by 6" carried from corner to 
corner and spliced on joists are adequate. 

Gable walls. are stiffened several ways. 
In one of the photos on page 166, 1" stock 
is nailed to a gable stud and a vertical mem- 
ber in a rafter truss. Where ceiling joists 
are 16" on centers (Fig. 4), they are stiff- 
ened with a 2" by 6" spiked on edge. Nail 
the end of the plank to an end wall. 

Block window sills near the ends with 


Window sills are blocked at the ends, and at the 
center of wide windows, with 2" wedges driven drom 
inside. The wedges are cut off and covered by 
the trim apron or by plaster or wallboard. 


wedges driven from the inside; if they are 
wide, block also at the center. Wedges 
can be cut with a power saw from 2" 
scraps. If the trim apron will cover the 
ends, the wedges are cut off flush with 
the sills; otherwise, cut them flush with 
the trimmers so they will be hidden by 
plaster or wallboard. Some carpenters 
drive spikes through the sills and blocks into 
the trimmers. 

Guides or grounds are required to gauge 
the thickness of plaster at window and 
door openings and at the baseboard. Win- 
dow frames themselves serve as window 
grounds, as do door jambs when they are 
set before plastering. Jambs can be set 
after plastering, if preferred, and false 
jambs made of rough lumber sized to jamb 
width can be installed for grounds. In 
Fig. 5, strips 1" by 2" are used for false 
jambs to save material. One edge of a 
jointed strip is gauged for the projection 
with a block held against a trimmer and 
plumbed with a straightedge and level as it 
is nailed. Then the ground is set on the other 
side, its distance from the first being gauged 
with a notched block. Laths are sometimes 
used for grounds, but they are unreliable. 

When baseboards are to be set after 
plastering, grounds also have to be pro- 
vided as for doors. It is sometimes con- 
venient to set the baseboards first, letting 
them serve as the grounds, especially when 
flooring board is used, as in Fig. 6, 


POPULAR 
166 science 


Gable walls can be 
given adequate stiffen- 
ing by a board nailed 
to a gable stud and to 
the upright member in a 
rafter truss. There are 
other methods; one of 
them is shown in a draw- 
ing on page 164. 


and the  grooved 
edge provides a key 
for the plaster. Trim 
the tongue and in- 
stall the board with 
the grooved edge up. 
If a finish floor is to 
be laid, block up the 
board just high 
enough to allow the 
floor boards to go 
under it snugly. 

In most localities 
a building to be stuc- 
coed is first sheathed, 
covered with 15-Ib. builder's felt, and en- 
closed with stucco wire for reinforcing the 
stucco. A popular wire is 14” mesh of sub- 
stantial gauge, but if it cannot be obtained 


In mild climates sheathing is often left off when 
stucco is used, and wire is strung instead for a 
backing for the builder's felt. |t is drawn tight 
around end nails, being strung with 6" spacing. 


readily, 1" chicken mesh, doubled 2" mesh, 
or even hardware cloth can be used. In 
mild climates, sheathing is often left off, and 
the felt is applied over a backing of wire 
strung with 6" spacing. This has its ad- 
vantages since the stucco is not subjected to 
the strain of shrinking and swelling boards. 

Unsheathed buildings must be closed up 
under the rafters above the walls to pro- 
vide backing up to the roof. In Fig. 7, a 
single nail is driven %” back in each rafter 
to hold the packing pieces flush, and these 
pieces are cut to fit between rafters and 
toenailed in place. 

Mark a stick into 6" divisions and transfer 
the markings to trimmers at the openings 
and to the corners of the building, resting 
the stick on a small nail driven into the sill. 
String 18-gauge stone wire back and forth 
over nails driven at these points between the 
openings and the corners, as in Fig. 8, carry- 
ing it clear around the building if con- 
venient, and make the wire taut by driving 
nails into the studs alternately above and 
below the wire and bending them over and 
flattening them down. Wire above reach 
may be left unstrung until felt and mesh 
are up that high, and then all the work can 


Felt is drawn up smoothly to the stucco molding 
and trimmed along its face. The end is tucked in 
the molding groove. Under window sills, the felt 
is fitted snugly, and a flap is bent forward. 


proceed after the ladders and scaffolding 
have been put in place. 

Cut convenient lengths of felt, roll loose- 
ly, and nail to the studs with large-headed 
nails. Draw the material up smoothly and 
trim it along the face of the stucco molding, 
tucking the edge into the groove. Fit the 
felt snugly around window sills and bend a 
flap forward against the underside. Lap the 
ends of strips about 2”. 

Metal louvers are set as in Fig. 8. Open- 
ings to take them are trimmed in the felt. 
Nail the louvers through the flanges. 

If work is being done in a wind, apply 
the mesh after each strip or two of felt. 
Incline the stucco nails to draw the mesh 
tight. Force ends into molding grooves. 

Protect window and door sills from spot- 
ting by plaster with scraps of lumber tacked 
over them temporarily. Sash and outside 
doors may be hung before plastering and, 
if so, they can be protected from splatter- 
ing by muslin tacked over the edges of the 
frames. Even when sash has not been hung, 
muslin is useful. In cold weather it permits 
heating of the interior of the building to pre- 
vent freezing of the plaster, and in summer 
it serves to keep out flies. END 


Wire mesh to reinforce the stucco is applied over 
the felt. It is put on with stucco nails slanted 
to draw the mesh tight as they are driven home. 
Force the end into the stucco-molding groove. 
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Cutting Head Made from Valve 


HicH-sPEED wood-cutting tools to form 
T-slots, beading, model molding, model mill- 
work, picture-frame stock, and the like can 
be ground from worn auto-engine intake 
valves that may be picked up as junk. Grind 
the edge of the head to the desired profile 
after first cutting the stem to a length that 
won't affect trueness when the tool is re- 
volved. Use a fast carborundum wheel 
on the lathe tool post and chuck the valve 
stem to turn as it is ground.—C. L. MEEHAN. 


Bottle Caps in Stucco Work 


Ir FuRRING nails aren't available, stucco 
wire stretched over asphalt felt can be held 
with old bottle caps and 1%” nails having 
large heads. Slip a cap under a mesh joint 
to hold it away from the wall as it is 
stretched, and nail as shown above. 
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Holding Work on Screw Center 


Waen the screw center is used in the 
lathe, a wood turning blank can be held 
more securely if a disk of sandpaper is glued 


to the center face.—ArrnEp D. SLATER. REVOLVING VALVE HEAD 


SPECIAL PLYWOOD FASTENINGS [WOODWORKING] 


While the common carriage bolt (Fig. 1) is often use- 

ful with plywood, special fastenings are now available. 

. Figure 2 shows a flush-head bolt having a stepped flare 
that fits into the countersunk hole. Head fins prevent 
turning. In Fig. 3, a special roundhead screw meshes 
with a self-locking nut stamped from sheet steel. The 
clips, bent upward to fit the thread, are drawn down 
when the screw is tightened, locking it against vibra- 
tion, while the claws anchor the nut. 

A bolt with a reduced threaded section screwing into 
a sleeve is shown in Fig. 4. It is locked by a washer and 
nut. The finned cone of the flush-head bolt in Fig. 5 
prevents turning and makes a weathertight and non- 
distorting fastening. 

Figure 6 shows two inserts that prevent damage to 
holes in plywood parts that are often disassembled. One 
is a threaded sleeve having two semicircular slots for 
locking with brads, and the other is a grommet fitting 
into a countersunk hole and crimped on the underside 
to form a socket for a flush-head screw. 
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Capable of being knocked down and 
reassembled quickly without the use 
of tools, the dining-room table and 
chairs, left, make a sturdy-looking, 
handsome ensemble. Two leaves and 
a bar extension are concealed under 
the top of the table. Beechwood is 
used for the set and its companion 
pieces illustrated on this page. 


In designing this new line of space- 
saving furniture, Danish architects 
O. Molgaard Nielsen and Peter 
Hvidt took advantage of the possi- 
bilities offered by stacking as well 
as dissassembling. The six chairs 
shown in the photo below take little 
more space than a single one. 


DANISH FERMTURE 


Knocks Down for Moving 


ESIGNED chiefly for sale in 

Europe's war-devastated 
countries, this new line of Danish 
furniture sacrifices little in visual 
appeal. Modern in appearance, 
the simple, functional pieces are 
well suited to mass production 
methods. ‘They can be quickly set 
up or taken apart, thus easing the 
moving problem on the unsettled 
continent. Shipping and storing 
difficulties are correspondingly 
lessened, since in a knocked-down 
condition the furniture occupies 
less than a quarter of its normal 
volume. Stacking also allows for 
considerable saving of space. 


Units can be used individually or in groups. Counterparts of 
this single shelf can be added to make an attractive bookcase. 
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This combination stand 
holds a full supply of 
magazines and smoking 
materials. |t is built 
of walnut with edges of 
maple and walnut strips 
in an interesting color 
contrast that suggests 
fine inlay work. 


By 
NORBERT 
ENGELS 


MORES who relish a pipe and a good 
magazine before a fire on a winter 
night will get double pleasure from this 
combination smoking stand and magazine 
rack. It has room for all the current issues 
of favorite periodicals plus a few of the 
old stand-bys, and inside the compartment 
is space for a humidor and a box or two of 
cigars or a carton of cigarettes. 

The smoker who is also an adept crafts- 
man will get extra satisfaction by making 
ing the project in two tones of walnut and 
maple as shown in the photo, though the 
stand can as well be built by the novice 
from solid stock or X" plywood with one 
good hardwood face and still be a hand- 
some piece. As illustrated, the light maple 
strip is fluted on a shaper, but it could be 
used plain instead and still show a good 
contrast with the walnut centerpieces and 
walnut edges. 

Glue up the two-toned boards with mi- 
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Smoking Stand 
and Magazine hac 


ac 


DS 


tered corners, ás indicated in the drawings, 
using a good waterproof plastic resin glue 
and a few countersunk brads or finishing 
nails to prevent slippage when clamping. 
Put together only a few joints at a time for 
easier handling, and fill all exposed nail holes 
with colored plastic composition wood. 
Square joints and good glue are imperative 
for a workmanlike job. 

Note that D is edged only on three sides 
and A on two. In addition, the back edge of 
A is beveled 45 deg. for 12” from the top 
to form a miter joint with the bevel of B. 
The stripping on B is confined to a 1X" by 
13%” section notched in the right-hand up- 
per edge. C is joined to B with a miter joint, 
but is butted against A. The support block 
is a piece faced on one edge with maple and 
bradded and glued to C and D. 

Maple strips are glued all around the 
walnut panel for F and J, the sides of the 
compartment, but beveled walnut strips are 


glued to the maple at only the top and front. 
These pieces are butt-jointed to the back, 
and for the outer one, F, this butt provides 
the walnut edging as does C at its bottom. 
The cabinet top, G, is built up with maple 
strips on four edges and beveled walnut on 
all but the back. These beveled walnut strips 
form miter joints with the two sides and 
the front, E, while the walnut butt joint of 
B provides a walnut strip at the back. 
Piece E, as can be seen, is merely a frame 
made up of four maple strips edged at the 
top and sides with 45-deg. beveled walnut. 
The door, a solid panel of walnut, forms the 
panel inside the frame when it is closed, and 
the edge of piece C, to which the frame is 
butt-jointed, provides a walnut strip for the 
bottom edge. A knob may be turned for the 
door from a scrap of maple, or a suitable one 


may be purchased ready made. Small hinges 
are mortised into the frame and door. 

Two partitions are sawed from plywood, 
one corner is rounded, and they are glued 
in place and bradded from underneath and 
from the back. Since they will not show 
while holding magazines, the quality of the 
face veneers is unimportant, but they may 
be stained walnut. 

The four feet may be plain wooden disks 
screwed to the bottom of piece D with 
countersunk flathead wood screws. They 
may be either walnut or maple to suit taste. 

After the stand has been thoroughly 
cleaned and sanded, a conventional clear- 
varnish finish will best show the natural 
maple and walnut contrast. Follow with 
two coats of paste wax rubbed in with fine 
steel wool and polished with soft cloth. 
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Traversed by the control knob, 
the grinding wheel is fed across 
the work in the lathe. A lon: 

cord belt running to a simol 
motor overhead permits spindle 
travel up to about 2". A 6" 
pulley on a 1,750-r.p.m. motor 
will turn the spindle pulley at 
speeds up to 14,000 r.p.m. 


R finish-grinding, every lathe owner 
wants a tool-post grinder. This simpli- 


fied one, built mostly from scrap materials, . 


has often performed as well or better than 
conventional grinding outfits. 

The spindle is a €" steel rod about 7%” 
long. Use drill rod or other stock ground to 
uniform diameter and, if necessary, lap it to 
rotate freely in sleeve bearings with no play. 
Hold the shaft in a true-running chuck and 
thread one end %”-24 to 
receive the conical cap 
shown in Fig. 1. Drill a X^ 
hole €" deep in the 
threaded end of the spindle conical nose and 


P a spring collet 
and counterbore this to a fitting Mo tho 


recessed spindle. 


The shaft of the 
grinding wheel is 
held in a chuck 
consisting of a 


depth of 4” with a X" 
diameter counterbore or 
reground drill having a 90- 
deg. included angle be- 
tween cutting edges. 

A flat is filed 3X" from 
the threaded end of the "°° 


spindle for the pulley set- Sie zl , 
M oo 


screw. Turn down the un- 
threaded end of the shaft 
to 4” diameter for a dis- 
tance of X", and reduce 
about 1/16" of the end to 
X" diameter. File two flats 
%” long on the shaft adja- 
cent to. the turned-down 
part to take a wrench. 
Machine and knurl a 
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Low-Cost 
Tool-Post Grinder 


control knob X" in diameter. Drill a X" hole 
through and recess it to receive loosely a 
washer having a %” hole. This washer and 
the knob are held on the shaft by riveting 
over the tip of the stub. The knob must turn 
freely. Machine the pulley from steel and 
tap for a 3/16" setscrew. Polish the groove. 

To make the conical nose cap, first drill a 
X" hole all the way through, counterbore this 
with the 90-deg. 4” bit until only X" of the 
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smaller hole remains at the nose, and finally 
enlarge the counterbored hole to 5/16" for 
a depth of X" so it can be threaded to fit the 
spindle. Cut flats to fit a wrench. 

This nose cap, when screwed down, com- 
presses a tool-steel collet (Fig.2) around 
the X" shank of the grinding wheel. Machine 
both ends of the collet to 45 deg. Inside and 
outside diameters and the angular surfaces 
must be concentric. Saw three slots 120 deg. 
apart in one end for three fifths of its length. 
Harden and temper the cap and collet. 

A lock nut that can be tightened against 
the nose cap, as in Fig. 3, would prevent 
unscrewing in use, and a pin to keep the 
collet from turning could be installed after 


the spindle is drilled but before it is threaded. 
Slot the collet to slip over the pin. 

The frame and bearings were made from 
the frame of an old radio condenser and 
bolted to a steel plate with a stud to fit the 
hole in the lathe cross slide. Centerlines of 
the grinder and lathe spindles must be in the 
same plane. Use felt washers on both sides 
of the bearings to keep out grit, and loop 
wool yarn around them and the shaft. 
Apply oil to the yarn. 

To use the grinder, adjust the spindle to 
the proper angle with the work and feed the 
wheel by moving the shaft lengthwise by 
the knurled knob. Be sure to wear protec- 
tive goggles and cover the lathe ways. 


Quarter Turn of Fixed Wrench Locks Lathe Carriage on Ways 


WRENCHES used on a lathe have a habit of 
turning up almost any place but where you 
want them at the moment. This one, which 
in reality is a new lathe-carriage lock bolt 
equipped with its own permanent handle, 
can never try your temper by straying just 
when you are in a hurry. 

Turn the bolt from cold-rolled steel with 
a thread to fit the original carriage lock nut, 
and knurl and turn the handle also from 
cold-rolled steel. Then, before drilling the 
bolt head for the handle, engage the bolt in 
the nut, tighten it on the carriage, and 
mark the hole position so the handle will be 
at right angles to the lathe bed when the 
carriage is locked. Drill the hole slightly 
undersize and grind the end of the handle 
to a press fit with the tool-post grinder. 
When the bolt wears, shims under the bolt 
head will be necessary to retain the proper 
handle position. 


In the unlocked position, the bolt handle swings 
against a stop so placed that it will not obstruct 
your view of the threading dial indicator. 


To keep the handle from swinging against 
or in front of the tailstock when unlocked, I 
made a stop of 18-gauge steel. It is clamped 
between the threading dial indicator and 
carriage. I also inserted a .075" spacer so 
the split nut would engage properly in rela- 
tion to the witness mark on the dial indi- 
cator.—Jonw A. BATES. 


HANDLE 


KNURL 
DRILL 5/6" 
DRILL Y8; - 7- 
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BOLT STOP (i8-GAuGE STEEL) 


All parts needed for the lathe-carriage lock bolt 
are shown here, together with finished dimensions. 


Because of its length, the handle must be pressed 
into the hole in the bolt head when the bolt is 
in place, since the carriage limits its swing. 
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NE problem that has engaged machinists 
since the first taper was turned is re- 
setting the tailstock center for accurate 
straight turning after it has been set over for 
a taper. The taper attachment is the ulti- 
mate answer, but those who do not have this 
accessory may find a solution in the two 
gadgets shown here. 

Both employ the same principle of an 
adjustable sliding center for the tailstock. 
Either can be set and used for a given taper, 
removed from the lathe while straight turn- 
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This adjustable dead center can be set over as much as I” for 
taper turning, and can be removed to permit straight turning 
while retaining the critical taper adjustment for later use. 


m 


dl 


Don't Set Over 


Realigning the dead center after 
taper turning is a really tough 
job. Either of these gadgets will 
save you that trouble. 


ing is being done, and returned for working 
on the same taper without resetting. The 
one shown above and at right is adjustable 
up to 1” on either side of center and is made 
in the lathe and milling attachment; the 
other, on page 176, has a range of only X", 
but it can be made in the lathe alone. Both 
are formed from cold-rolled steel, except 
for the center point, which should be tool 
steel hardened and ground to withstand the 
wear of off-center turning. 

C. W. Woodson built the taper center with 
a dovetail body and a slide. Five hardened 
take-up screws and a thin gib lock the device 
at the desired adjustment and compensate 
for wear. Mill the dovetail in the body first; 
then drill lengthwise for the adjusting screw 
and through the face for a taper shank fitting 
in the tailstock. The slot in which the stud 
on the bottom of the slide rides is shaped by 
drilling overlapping holes and filing. Drill 
and tap the holes for the take-up screws. 

Mill the bevels on the slide, making allow- 


ance for the gib, and drill for the stud and 
hardened center. Turn the stud from bar 
stock previously drilled and tapped on the 
square end for the adjusting screw, which 
may be made up from an ordinary cap 
screw. A X"-20 nut is put on after the screw 
is inserted, and the end is headed over so 
the nut can't come off. 

The center point is turned from tool-steel 
bar stock while held in the three-jaw chuck, 
the angle being cut by setting the compound 
rest over 30 deg. Turn the shank at the 
same chucking to assure concentricity with 
the point. Harden and temper the point, 
grind accurately, and drive in tightly after 
setting the point in a centerdrilled hole or 


Their shanks driven into holes in the slide, the 
center point and stud project from opposite faces. 


All parts are cold-rolled steel with the exception of 
the center, which is turned from tool steel, hardened 
and tempered to resist wear, and accurately ground. 


That TALLSTOCK! 


Take-up screws and a thin 
gib lock the beveled slide 
in the dovetail body when 
adjustment has been made 
by means of a cap screw 
that turns in a tapped 
stud. Locking screws and 
gib are on one side only. 


Drilled and tapped bar stock is chucked (above), 
and a shank is turned to complete the stud. The 
center is turned, as below, from tool steel held 
far enough out in the three-jaw chuck for a shank 
to be turned concentric at the same chucking. 
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Another tailstock taper gadget can be adjusted by 
thumbscrews pressing on a sliding center, which is 
locked in position when the cover is screwed down. 


on a lead block so as to avoid marring it. 

A Morse-taper shank taken from a broken 
drill makes a good shank for insertion in the 
tailstock. Turn the outboard end to a shrink 
fit, heat the body to expand the hole, and 
drive it on. 

Jack Mellinger designed the adjustable- 
center device shown on this page. It is in- 
tended to be clamped on a tailstock ram 1" 
in diameter and is keyed to the ram for a 
tight fit and to prevent turning. 

Turn the two-piece body and cut the key- 


A thumbscrew through the underside engages a key 
in twin keyways in the body and the tailstock ram, 
on which the taper center is mounted for use. 


way in the rear section by hand filing, taking 
care to get a tight fit for the key at all points 
and a close match with the keyway in the 
ram. Make three thumbscrews, drill and tap 
the body to take them, and drill and tap for 
the four 10-24 machine screws. 

The cover is turned next and drilled at the 
center several thousandths under €". Holes 
are then drilled and tapped for the 6-32 
hollow-head setscrews. Assemble, mount on 
an arbor, and smooth up with a light cut on 
the outside; then mount on the tailstock ram, 

check all fits, tighten the bot- 
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tom thumbscrew, and score the 
cover horizontally for the slot. 
This is either cut with the cover 
mounted in the milling attach- 
ment, or made by filing out 
overlapping holes by hand. If 
the slot is hand-filed, great care 
must be taken to keep the two 
straight edges truly parallel to 
each other. 

Turn the center from tool 
steel, making the shank a close 
fit in the slot, and harden and 
grind. Adjusting the thumb- 
screws at the sides moves the 
center to the desired position, 
where it is clamped by tighten- 
ing the setscrews in the cover. 
The center point may be moved 
toward either the front or back 
by reversing the position of the 
cover. 


Two pieces are turned to make 
the body and held together by 
machine screws. The keyway is 
cut in the rear section only. 
These and the other parts are 
shown in the drawing at left. 


LATHE AS SURFACE GRINDER. The at- 
tachment above makes it possible to use 
any small lathe as a surface grinder. It con- 
sists of a pedestal clamped to the lathe bed 
on which the compound slide, removed 
from the cross-feed slide, carries a home- 
made tool post grinder (PSM, Aug. ’41, 
p. 170). This gives vertical adjustment of 
the grinder, 

In place of the compound slide, a mag- 
netic chuck is mounted on the cross-feed 
slide. It was made from the field coil of a 
radio loudspeaker. The mount of the chuck 
as well as its work face were both trued 
with the grinder itself right on the lathe. 
The 6-volt power supply is an auto genera- 
tor and a X-hp. motor.—R. B. GOODELL. 


DRIVING CENTER. 4A driving center for 
light work that cannot be gripped by a lathe 
dog can be made from a broken taper-shank 
drill. Turn down its outboard end and bring 
this to a sharp point by grinding three even- 
ly spaced flats. Lightly driven into center- 
drilled work, the tool gives sufficient driving 
force for light cuts. 


GAUGES FROM DOWEL PINS. Since hard- 
ened dowel-pins are manufactured to close 
tolerances, they will serve as gauges if 
fitted with handles made from hexagon 
brass or steel bar stock. Sweat-solder the 
pin into a hole drilled in the end of the 
handle after nicking the end of the pin in 
several places on a grinding wheel to insure 
a good soldering job. The moderate heating 
required for soldering will not affect the 
hardness of the pins. Stamp the size of 
each gauge on the handle.—J. C. MAGEE. 


TAPE PROTECTS BEARINGS. When bear- 
ings are stored for future use, wash them 
in kerosene or other grease solvent, oil light- 
ly, and wrap in cellulose adhesive tape to 
seal against moisture. When a bearing is 
needed, the transparent tape permits exami- 
nation wihout unwrapping.—WILL THOMAS. 


1547 ITI 


LATHE CENTER TESTER. Used with a dial indicator, 
this center tester will enable you to center accurately 
a point or hole in work mounted on the faceplate or 
in a four-jaw chuck. With the tester point resting in 
a punch mark or hole and the other end supported 
by the tailstock center, the dial indicator is brought 
to bear on the barrel. The work then may be ad- 
justed to run dead true. 

Machine the barrel from tool steel, turning it to 
a 60-deg. point on one end and accurately boring 
the other for a sliding tailstock bar. Turn the tailstock 
bar to a snug sliding fit in the barrel, drill a center 
hole in one end, and bore the other for a coil spring. 
Assemble the parts, tighten the setscrew to retain 
the sliding bar, and the tool is ready for use. For 
greatest accuracy, prevent the tester from turning 
while work is being indicated.—C. W. Woopsow. 


CABINET FOR LATHE TOOLS. How 
many times have you been forced to 
root around and waste good working 
time trying to find a drill, lathe center, 
or other small item that you have mis- 
laid? My solution was the lathe ac- 
cessories cabinet shown in this photo. 
The six built-in drawers help me keep 
tab on the small articles. Dowels and 
a rack provide a special place for each 
of the larger ones and make them easier 
to find.—Joun G. LowNsBERY. 
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Shown in use with a dial indicator at 
the left, this center tester must be 
carefully machined for accurate work. 
Turn the barrel to a 60-deg. point. 


Support the barrel in the steady rest 
and bore it to a depth of 3” for the 
sliding tailstock bar. Tap the barrel 
6-36 for a setscrew |” from this end. 


Here are the three parts of the tester. 
The coil spring provides the slight ten- 
sion needed when the device is in use. 
The tester itself should not be allowed 
to rotate with the work. 


K 


Soldering-lron Thermostat 


The complete stand, 
at left, turns the 
current on and off 
to regulate heat. 
It is built 
the light-blinker 
thermostat, below. 


CONTROLS HEAT AUTOMATICALLY 


FTEN the electrical or radio worker will 
leave his soldering iron connected for 
long periods simply to have it ready for use 
when needed. Yet allowing an iron to 
“soak” in its own heat this way isn’t good 
practice; aside from the current waste, it 
burns and pits the tip and makes frequent 
retinning necessary. 

This thermostatically controlled stand 
eliminates these difficulties. As long as the 
iron is in the stand, temperature is held to a 
level that will permit almost instant use but 
still retard pitting; when the iron is removed, 
it gets continuous current. The heart of the 
gadget is a little thermostatic element taken 
from a dime-store light flasher or blinker. 

Blinkers come in several styles. Most suit- 
able for this purpose is one constructed on a 
porcelain base, in which increasing heat 
opens the circuit. Remove the fine wire that 
is wound around the bimetal strip, and hold 
the unit over a flame to see whether heat 
opens or closes the circuit. If the element 
is of the latter type, reverse the bimetal 
piece, bending it so that it contacts the sta- 
tionary strip when no heat is applied. Next 
arrange an insulated adjusting screw, as 
shown in the drawing, to permit you to vary 
the position of the stationary contact. 

The stand employs a soup can as the main 
housing, a smaller can to position the solder- 
ing tip below the thermostat, and a square 
tin lid as a base. Give the assembly a coat 
of black stove enamel. 

Connections to the thermostat are made 


with asbestos-insulated wire, and a conven- 
tional electric outlet is fastened to the bot- 
tom of the housing can. One mounting screw 
holds the thermostat and outlet on either 
side of the tin. Punch several vent holes in 
the can above the blinker element. 

Adjust the fixed contact till the unit turns 
itself on and off just often enough to keep the 
temperature of the tip above the melting 
point of solder. A neon lamp used in paral- 
lel with the iron will provide a visual check 
on both the adjustment and operation of 
the stand.—GILBERT SONBERGH. 


Blinkers are made with 
various types of thermo- 
static units. For use in 
this stand, the contacts 
should open when heat is 
applied. Wiring and con- 
struction details, shown 
below, may be varied to 
suit your materials. 


6-32 ADJUSTING 
6-32 NUT 
(SOLDERED) / SGBEN 


MICA. 


VENT Howes NB INSULATING 
BLOCK 


ADJUSTABLE. 
FIXED CONTACT ~ 


Ü'DIA.TALCUM 


BIMETAL STRIP 
CAN CONTA" 


FEB. 
1947 179 


SQUARE 
TIN-CAN COVER 


CAMERA STAND. A studio stand with one 
support tube, developed and being market- 
ed by Richard A. Meek, of Richmond, Ind., 
provides for a wide range of hard-to-get an- 
gle shots. A large ball and socket joint gives 
a wide range of camera angles, and a coun- 
terbalancing system makes it possible to 
handle cumbersome cameras with ease. A 
minimum of floor interference is obtained by 
using only two feet on the upright tube. 
Light in weight, the stand is easily moved. 


NEW FLASH GUN. Fitting Kodaks with 
built-in synchronization, a flash gun just an- 
nounced by the Eastman Company for ama- 
teur picture taking has a 5" aluminum re- 
flector, a socket for either Class F or Class 
M midget lamps, and an extension socket. 
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PREFABRICATED DARKROOMS, complete 
except for purely photographic apparatus, 
are offered by the Photo Engineering Com- 
pany, of Hollywood. Delivered knocked 
down, the parts can be assembled by one 
man in about 6 hours. In the view above, 
one wall has been removed. 

Occupying a floor space 8’ square and 
standing 7’ 8” high, the darkroom is es- 
pecially intended for garage or basement in- 
stallation. A unit is fitted with plumbing, 
shelves, drying racks, a work table, an air 
filter, an 8’ stainless-steel sink, and a wash 
tank. The built-in wiring terminates in one 
piece of BX cable long enough to reach an 
outlet, and garden hose may be used to sup- 
ply water and carry away waste, making it 
unnecessary to call an electrician or plumb- 
er unless permanent connections are desired. 
The darkroom sells for approximately $500. 


BABY SPOTS often cannot be used at acute 
angles because the frame or base restrict 
movement. This can be largely overcome 
by attaching a universal-joint tripod head to 
your lamp stand and mounting the lamp on 
this, as seen above.—THane L. BIERWERT. 


PHOTO SLIDE RULE. A device produced by 
the Lawrence Engineering Service, of Peru, 
Ind., makes it possible to determine quickly 
the lens aperture and correct distance in 
feet for various photoflash lamps. It also 
may be used to find the correct lens opening 
and shutter speed for color photography. 


EMERGENCY TRAYS can be provided by 
lining shallow cardboard boxes with double 
thicknesses of waxed paper. Press.the paper 
in but don't make any sharp creases. 


| 


POLISHED FLOORS are a dangerous place 
to use a tripod unless it is equipped with 
braces and rubber feet. If these are not avail- 
able, the difficulty may be overcome by fold- 
ing up a card table, inverting it on the floor, 
and mounting the tripod on it, as indicated 
in the sketch above.-G. D. HENDRICKSON. 


NEGATIVE DÜSTER. An air brush to dust 
your negatives and lerises is right at hand if 
you have an old atomizer or other device 
with a rubber bulb. If desired, the tubing 
extension of the atomizer can be removed 
and the bulb used alone.-HERMAN KLEIN. 


FEB. 
1947 IBI 


By Walter E. Burton 


LMOST unlimited are the uses to which 

this photographic copying outfit can be 
put. In the office, shop, and home, it can 
make exact, low-cost reproductions of im- 
portant documents, letters, checks, data 
sheets, drawings, instruction sheets, recipes, 
blank forms, and similar “flat work,” and it 
can be employed for photographing small 
objects. The work can be done directly on 
paper or on film. 

Any of several sensitized materials can be 
used. Process film, commercial photographic 
recording paper, contrasty glossy enlarging 
paper, and other papers work successfully. 

The camera illustrated was designed to 
take sheets of paper up to 65" by 8%”. By 
varying the dimensions of the holder, such 
standard sizes as 5" by 7" and 5" by 8" can 
be accommodated; and by increasing the 
size of the camera box, larger sizes such as 
8" by 10" can be used. 

As with any camera, the lens is the most 
important part. One of approximately 7” 
focal length is required for a box of the di- 
mensions specified, and it should be, if pos- 
sible, a good anastigmatic camera lens. If 
the focus is not around 7", you can use sup- 
plementary lenses to increase or decrease it. 

A fairly satisfactory substitute for a reg- 
ular camera lens can be assembled from one 
or two achromatic lenses, which consist of 
two lens elements cemented together. One 
achromat of about 7” focal length, used with 


Brackets screwed to the lens-board assembly hold 
the image-reversing mirror at a 45-deg. angle to 
the lens. A suitable prism could also be used. 
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an aperture stop, is capable of producing a 
reasonably sharp image. Two of about 15" 
focal length, mounted with an aperture disk 
between them and separated by X" or so, 
have a combined focus of about 74” and 
produce images showing less aberration than 
a single lens. 

Since there is a shutter inside the box, the 
lens can be in a simple barrel mount. The 
aperture may be in a black cardboard disk. 
Try various sizes, starting with a 4” hole. 
The smaller the hole, the sharper the image 
will be, but the exposure required is cor- 
respondingly longer. 

Be sure the lens covers a large enough 
area, but remember you will work closer to 
the subject than you would in ordinary 
photography and the sensitized material will 
be farther away. Under these conditions, a 
lens covers a much larger film or paper area 
than that for which it was designed. In using 
the camera for making copies the exact size 
of the original, locate the lens at twice its 
focal length from both the film or paper and 
the subject—14” for a 7" lens. 

The camera box, built of 4" plywood, is 
6%” deep and 94” by 9%” in the other out- 
side dimensions. Attach a front panel with a 
centered 5" diameter opening. Along the top 
and bottom and one side of the open back, 
brad and glue %” by 1%” composition-board 
strips, projecting X" at the rear to take the 
paper holder. Make all joints lighttight, 
gluing strips of wood or cloth along them 
if necessary, and apply dull-black paint to 


Operated by a rod bent at one end for a handle, a 
shutter of tin-can stock is turned up to shut out 
light and let down to make an exposure. 


# 


PLYWOOD CAMERA Does 


UV GENSE =| 


Photo Copying 


ity or 
Qux Omtice 


V5 SQUARES | 


all inside surfaces, the 
edges of the circular open- 
ing, and any other parts 
that might reflect light to 
the paper or film. 

If any regular plate or 
sheet-film holders are on 
hand, the back may be 
modified to take them, but 
the paper holder shown is 
efficient, is easy to make, 
and holds all edges down 
so the paper can't curl. Cut 
the plywood backing first 
and mark on it guide lines 
centered with respect to 
the opening in the back of 
the camera. These lines 
should mark off an area 
the size of the paper or 
film to be used. Attach 
.032” aluminum or other 
thin-metal strips on three 
sides, and over each attach 
a second strip %” wider than the first to 
form channels for the paper. The open end 
is toward that end of the holder that will 
project at the side of the camera. 

Put a three-sided wood frame around the 
metal strips, grooving the inside edge X" 
deep for a dark slide, which may be a sheet 
of .032" aluminum. Allow X" extra length 
for a riveted split-dowel handle. 


Build up a hinged slide guide of velvet- 
covered composition board and aluminum 
or other metal for the open end of the 
paper holder. Cover the inside surface of 
the composition-board strip with velvet cut 
to reach down over the edge and under the 
base. Glued down, this strip of velvet be- 
comes a hinge so the slide guide can be 
lifted up for insertion of paper. Spacers and 
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a top strip, all covered with velvet, complete 
the guide. Two short pins made from cut- 
off nails engage the underside to relieve 
strain on the velvet hinge. Paint the inner 
surfaces of the holder dull black. The slide 
need not be painted. Two L-shaped metal 
clips on the bottom of the camera and a turn 
button on a block on the top keep the holder 
in place. Several holders can be made, one 
for each size paper or film. 

Mount ground glass in a frame the size of 
the paper holder for use as a focusing screen. 
Have the ground side toward the lens, 
located in the same plane as the paper or 
film. Window glass can be ground for use 
with a paste of water and No. 120 aluminum 
oxide grains. Rub with a flat piece of metal 
or the bottom of a small bottle. 

The lens is mounted in a board screwed 
to a sliding panel for focusing. Bent metal 
strips on the sliding panel ride a rectangular 
focusing track attached to the front of the 
camera with angle brackets. The sliding 
piece is moved by means of a lever screwed 
to the stationary track and to a wood disk, 
which in turn is screwed to the sliding piece 
through a X" slot. Operation of the disk link 
is smooth, yet enough friction is produced 
by the large area to help lock the lens in 
the desired position. Friction can be varied 
by tightening or loosening the screw engag- 
ing the sliding panel. 

To reverse the image so it will reproduce 
naturally, mount an optically flat mirror or 
large right-angle prism in front of the lens 
on brackets attached to the lens board or 
sliding piece. A bellows can be taken from 
an old camera or enlarger, or one can be 
made from stiff paper, fabric, or leather, 


Guide lines on the paper holder center the 
area to be covered by the paper. Strips of 
thin metal are attached at three sides. 
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using a camera bellows as a pattern. Frame 
the open ends with wood and screw them 
to the lens board and the front of the camera. 

Exposure may be controlled with a simple 
shutter consisting of a rod run through the 
box to work a leaf of tin-can material that 
closes or opens the circular hole in the 
front panel. The rod may go through 1” 
behind and %” below the opening so the 
shutter will tilt against the front when closed 
and rest on the bottom when open. Bend one 
end for a handle. Paint the leaf and rod dull 
black. Exposures, a matter of seconds, may 
be timed with a watch. If you do not wish 
to make a shutter, exposures may be con- 
trolled by turning the lights on and off. 

Mount the camera above a working table 
or base at a height sufficient for the desired 
range of reproductions. While the lens is 
twice its focal length from the subject for 
an exact-size reproduction, the distance must 
be increased for smaller copies. The camera 
shown is on a 14” high platform mounted 
on a 1” by 10” by 28” base. 

A horizontal easel for supporting the sub- 
ject may be made adjustable for height on 
four parallel pivoted arms and locked by 
tightening the screws in the ends of the 
arms. It is separate from the base and is cen- 
tered simply by moving until the image is 
centered on the ground glass. 

Lighting may be with one or two spot- 
lights placed to illuminate the subject at an 
angle that won't shine light directly into the 
lens. Or two photofloods in clamp-on reflec- 
tors may be attached to the platform up- 
rights. Lighting should be even and can best 
be determined by test. Length of exposure is 
best established initially also by trial. END 


At the open end of the paper holder is a slotted and 
hinged entrance guide for a dark slide that protects 
the sensitized paper. Velvet covers the guide. 
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Call That SPADE 
a SPADE? 


If you can’t, here's how 
to fix it 


a 
By HAROLD P. STRAND 
WORN AWAY 
CARDBOARD TEMPLATE 
MAKE CUT ON | 
45° ANGLE 
x 
Ed 
First step in remodeling your worn- BACK (CONVEX SIDE) 
out spade is to clamp it securely to 
the workbench and mark the outlines | 
of a new edge. Use a template as LAYING OUT NEW EDGE | 
shown in the drawing at right. = 
With a 24- or 32-tooth hacksaw, cut After sawing, smooth and true the edge 4 
away the metal outside the scribed with a flat bastard file, holding the 
line. Follow the- line closely, and file at the same angle as the saw. 
hold the saw at a 45-deg. angle to Take care not to blunt the edge. Fin- 
produce a sharp leading edge. ish with a finer file if necessary. 
. 
a 
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If the bundle has a split 
in the wide part as well 
as in the grip, remove the 
rod, cut away the broken 
wood, and allow some glue 
to run in. Then clamp the 
parts, drill, and counters 
sink a flathead screw. 


Anew hardwood grip may 
be turned in a lathe or 
made from dowel. Drill a 
'A" hole for the new rod. 


TS YEARS is a long time in the life of a spade. So 
long, in fact, that the tired antique pictured on the 
facing page had a toe hold on the junk heap before it 
was brought back to life by a complete overhauling. 
The photos on these pages show the remedies for 
the two most common ailments of old spades: a blunted 
blade and a cracked handle. Before attempting the 
repairs, make sure that the handle is not too badly | 
damaged (in which case a new handle will be needed) 
and that the metal part has not rusted through. You'll 
. be surprised at how much easier your garden chores 
become when you use a spade with a clean, sharp point. | 


If years of use haven't put waves and ripples into 
the spade, sawing and filing probably have. Place 
the metal on an anvil or sheet of flat iron and 
hammer out all irregularities in its edge surface. 


M 


-/7 Trim the new grip to a snug fit between the yokes 

j and slip a soft-steel rod through the center hole, 
"A aliowing 1/16” extra at each end. With washers in 
t place, peen over the tips to form tight joints. 


When all the repairs have 
been made, clean up 
metal and wood with steel 
wool and sandpaper; then 
use paint and varnish. 


FILE OFF HEAD. 
ORIGINAL ONE- TO REMOVE ROD TURNED 
PIECE HANDLE i AND GRIP 


SAW HERE AFTER. / 
REMOVING ROD / 


3$ 
REPAIRING HANDLE 


CARBON PICKUPS may provide a means 
of getting full loudspeaker volume from a 
phonograph without resorting to amplifiers 
or tubes. The experimental model shown 
below is a development of the Electronic 
Engineering & Manufacturing Co., of Holly- 
wood. Requiring only a D.C. source and 
operating directly into the voice coil of the 
speaker, the unit has an output comparable 
to that of a small radio. 


— 1 


HIGH FIDELITY calls for a loudspeaker that 
can convert electrical impulses into undis- 
torted sound over a broad frequency band. 
RCA's dual speaker, below, is designed to 
give faithful reproduction from 30 to 15,000 
cycles per second. Its 15" low-frequency 
and 2" high-frequency cones are combined 
so that the larger is a continuation of the 
smaller. This construction minimizes mutual 
interference in the cross-over region of mid- 
dle frequencies where both cones are vibrat- 
ing at the same time. 
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COOLER OPERATION of radios, especially 
compact, high-powered equipment, helps to 
extend tube life and prevent damage to oth- 
er parts. Aluminum fins on the heat-dissi- 
pating sleeve, above, carry heat away from 
the tube where it is generated. The venti- 
lating device is a surplus war item. 


TELEVISION rectifiers must 
deliver high voltages but 
don’t have to take up a lot 
of space. The 1Z2, left, pro- 
duced by Chatham Elec- 
tronics, of Newark, N. J., is 
less than 3” long. Two of 
the midget half-wave recti- 
fiers in a voltage-doubler 
circuit will supply 20,000 
volts at 2 ma. Low dielec- 
tric losses make the tube 
suitable for use in circuits 
— — ^ using an R.F. supply. 
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NEON PILOT lights for use on 
115- and 220-volt A.C. or D.C. 
circuits are made to draw 
less than 1 ma. but are some- 
times inconvenient to install 
because of the need for a cur- 
rent-limiting resistor. The Dial 
Light Co. of America, 
New York, offers a 
light-and-socket as- 
sembly to solve this 
problem. It houses a 3 
resistor whose value 
may be selected to 
suit the voltage or reg- 
ulate the amount of 
light desired in any 
particular circuit. 


BUILT-IN 
RESISTOR 
HOUSED 
IN SPRING 
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Infra-Red Lamp Rays Flatten 
Warped Phonograph Records 


THE EVEN heat of an infra-red lamp can 
be used to straighten warped phonograph 
records. Place the disk on a turntable or 
a felt-covered level surface and let the beam 
play over it for about five minutes. When 
warm the record will usually level out by 
itself, but it may be helped by gentle pres- 
sure. Guard against uneven or excessive 
heating that may damage records. 


Serviceable Phone Jacks Made 
from Prongs of Radio Tubes 


Mera prongs from discarded tubes can 
be converted into phone jacks for experi- 
mental and repair jobs that arise when 
you've run out of the regular cord tips. 
Break away the plastic that adheres to the 
prong, and unsolder 
the old wires. Heat 
and tin the apparatus 
lead, insert it in the 
prong, and flow in 
enough solder to hold 
the wire. Rubber tape 
wrapped around the 
upper part of the pin 
acts as a grip.—A. M. 
LINDNER, JR. 


TWIST 
AND TIN 


Y \ 
aN 
TUBE PRONG 


Knots Tied in Wires Identify 
Leads Detached from Speaker 


ScrEw-LuG connections to loudspeakers 
usually have to be disconnected when the 
set is removed from the cabinet for servic- 
ing. To make sure that the wires are replaced 
properly, tie loose knots in the cord ends. 
The wire with one knot goes to the first 
terminal, that with two to the second, and 
so on for all the wires.-H. LEEPER. 


Hanger for Radio Test Leads 


Empty film spools, 
mounted alongside the 
shop bench as shown 
at the left, may be 
used for hanging test 
leads and other short 
wires. The rounded 
body can’t cut the in- 
sulation or kink the 
test-lead wires. 


Preheat Chassis for Soldering 


WntN the seams of a chassis need to be 
soldered and your small iron can't work 
up enough heat, preheating may be the 
answer. Clean and clamp the joints, apply 
a good flux, and place the unit in an oven 
or over a burner. Warm metal steals heat 
from a soldering iron less rapidly than 
cold metal.—A. J. SHARENBERGER. 
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Still the beginner's choice, crystal 
receivers refuse to die out. These 
four de luxe versions will surprise 
you with the things galena can do. 


By FRANK TOBIN 


(Is. receivers occupy a unique and 
honorable position in the history of 
modern science. Almost to a man, the pres- 
ent generation of engineers and technicians 
grew up on crystals, and it is this generation 

-that has made electronics a synonym for 
progress and achievement. 

With the rapid advance of the radio art, 
crystal detectors were forced to give way 
to vacuum tubes. But as much as they've 
been shoved into the background, these 
perennial favorites have never passed out of 
the radio picture. Beginners and experi- 
menters who like to do a lot with a little still 
find their simple circuits inviting, especially 
since new developments in crystals have 
given a boost to the old-fashioned sets. 

Take, for example, the novel radio phono- 
graph shown on the next page. The output 
of the pickup (which employs a piezoelectric 
rather than a detector crystal) is sufficient 
to drive one or two pairs of headphones at 
full strength and with excellent quality. By 
using a spring-wound motor in place of the 
one shown, you can make the outfit inde- 
pendent of a power supply as well as of an 
amplifier. 

Most of the space in the standard 4" by 
10" by 12" cabinet is occupied by the phono- 
graph. One of the newer fixed crystals 
(type 1N34) is used in the radio. An 
antenna coil of the type commonly used in 
A.C. - D.C. sets and a .00036-mfd. variable 
condenser are employed for tuning. Con- 
nected between the primary and secondary 
windings of the coil, a midget .00005-mfd. 
trimmer adjusts the coupling. The looser 
the coupling (i.e., the more out of mesh the 
rotor plates are) the greater will be the 
selectivity and the weaker the volume. 
Once it is set for any particular locality and 
antenna, the trimmer need not be altered. 

A pickup with as little as .5-volt output 
will serve, but one rated at 1.5 volts or more 
is preferable because the output of the 
phono crystal is fed directly into the head- 
phones without amplification. To vary the 
volume, use different needles. Soft needles 
give less headphone volume than hard ones. 
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CRYSTAL 
SETS 


Too much power can sometimes be as bad 
as too little. Standard crystal receivers used 
close to several high-powered transmitters 
often fail to separate the stations, and it is 
to overcome this weakness that two separate 
tuned circuits are employed in the super- 
selective receiver illustrated at the top of 
page 192. Coils L1 and L2, together with a 
.00036-mfd. variable condenser (C1) form 
the first tuned circuit; L3 and C2 form the 
second. Selectivity is obtained in this fash- 
ion without sacrificing signal strength. 

All the coils are wound on a 2X" tube 64” 
long. Use No. 24 enameled wire throughout, 
winding 50 turns for L1, 25 turns for L2, 
and 60 turns for L3. When a long outdoor 
antenna is available, better results can be 
obtained by connecting it to the midpoint 
of L1. 

Closest in design to the conventional crys- 
tal set that has been popular since the begin- 


Radio-phonograph combinations strike a new note 
in crystal-set construction. The complete yet ex- 
tremely simple unit shown at the right depends upon 
two relatively recent developments. First is a high- 
output pickup that can operate headphones directly 
without amplification: the second is a preset, fixed- 
crystal detector. Because this crystal requires no 
manual adjustment of its cat's whisker, the entire 
radio can be tucked out of sight inside the cabinet. 


RADIO-PHONO 
CRYSTAL SET 
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Two separate tuned circuits enable this receiver to 
distinguish between two or more powerful signals. 
The alligator clip is used to centertap the antenna 
coil, LI, when a long aerial is available. 


ning of radio is the compact portable shown 
below. To cover the entire broadcast band 
with its .00014-mfd. condenser, two sets of 
coils are needed. These can be made inter- 
changeable by winding them on a pair of 
4-prong, 1%” plastic forms. For use between 
200 and 350 meters, L2 should consist of 
100 turns of 32-gauge wire, and L1 of 40 
turns of No. 36. Leave 1/16" to X" space 
between the two windings. Stations oper- 
ating in the 350 to 550-meter range can be 
tuned in with a coil that consists of 170 
turns of No. 34 (L2), and 60 turns of No. 36 
(L1). As before, enameled wire is used 


This tiny set makes a fine traveling companion. For 
use on camping trips, carry a long coil of antenna 
wire and a spike that can be driven into the ground. 


PORTABLE CRYSTAL 
RECEIVER. 


Departing from conventional crystal-set design, 
this model employs one stage of amplification. 
With 90 volts on the plate, it will operate a 
loudspeaker or pull in distant stations, 


for all windings. The small left-hand com- 
partment in the 4” by 7” by 8” cabinet will 
hold a single headphone, the extra coil, a 
hank of antenna wire, and a ground con- 
nection. A stock cabinet is illustrated in the 
photo, but one like it can easily be glued up 
out of thin wood stock. 

Because crystals can only detect a signal 
without amplifying it, they rarely give satis- 
factory performance when used at a distance 
of 50 miles or more from the transmitter. If 
you want to double the radius of useful 
reception, however, you can add an ampli- 
fier tube as is done in the circuit pictured 
above. For phone reception, 45 volts on the 
plate of the 1ASGT should be sufficient. In 
addition, local broadcasts may often be 
picked up with a loudspeaker connected in 
place of the phones. For speaker operation, 
plate voltage should be increased to 90. 
A separate A battery supplies the 1.5 volts 
needed by the filament. 

For the sake of simplicity, all the parts are 
mounted on the front panel of the metal 
cabinet. As the chassis panel is grounded, 
and it is necessary to keep the tube and coil 
sockets from making contact with it, a card- 
board insert is placed between the panel 
and the sockets as shown in the drawing. 


Windings L1, L2, and L3 consist of 40, 
70, and 110 turns respectively. For the first 
pair use No. 36 enameled wire, and for L3 
use No. 32. Wrap a strip of tape around 
the lower end of L3 and wind L2 over the 
tape. When tuned by a .00036-mfd. vari- 
able condenser, this coil will cover the entire 
broadcast band. The close coupling of L2 is 
intended to increase signal strength when 
the set is used with a short antenna. 

Several types of crystal detectors may be 
purchased from radio supply stores, and 
three different ones have been employed in 
these four circuits. As far as performance 
is concerned, any of them may be used in 
any of the sets, but a fixed, preset crystal is 
suggested wherever the layout requires that 
it be placed in some inaccessible spot. 

When using an adjustable crystal, move 
the cat's whisker carefully over the surface 
while turning the condenser slowly back- 
ward and forward until a sensitive spot is 
found. Don't bear heavily on the contact, 
and try to avoid touching the crystal with 
the finger tips as any oily film on its face will 
reduce the number of sensitive spots. 

For maximum performance with any crys- 
tal set, use a long outdoor antenna and a 
good, clean connection to ground. 
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SURFACE TENSION causes a liquid to con- 
tract until the exterior occupies the smallest 
possible area, but an external force, such as 
gravity, may prevent it from doing so. As an 
illustration, punch four nail holes X" apart 
near the bottom of a wide can, fill with water, 
and four streams will emerge. Run a finger, 


WATER FLOWS UPWARD in a heating sys- 
tem because liquids are lighter in weight 
when expanded by heat. You can show this 
by pouring hot water into a vial containing a 
little ink and standing the vial, mouth open, 


in a jar of cold water. A plume of hot inky. > 


water will rise to the surface and spread like 
a cloud from a miniature volcano. As the ink 
cools, gaining density, it slowly descends and 
mixes with the water. 
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held vertically, from one side to the other 
across the four streams—and they will be- 
come one because surface tension over- 
powers the force that originally kept them 
apart. Strike a finger, held horizontally, 
downward across the merged stream near 
the can and the stream again will separate. 


WATER SEEKS ITS OWN LEVEL, according 
to an old adage, but here is a trick that seems 
to offer proof to the contrary. As you can 
see, the liquid in the bent glass tube in the ac- 
companying photo stands 
higher in one leg than in 
the other. That there is 
no partition in the tube 
can be proved by causing 
the liquid to oscillate be- 
tween the two legs. Ac- 
tually, the tube contains 
two liquids. These should 
look alike but differ in 
weight. One may be wa- 
ter, and the other a liquid 
such as benzine or carbon 
tetrachloride that will not 
mix with water. The tube 
should be held so the fin- 
gers conceal the juncture 
of the liquids, although it 
will be barely noticeable. 


Obey Curious Laws 


WATER PRESSURE increases with depth, 
as you can show with a flat piece of lead 
and a straight glass tube. Attach a piece of 
thread to the center of the lead and smear 
petrolatum on the lead and end of the tube 
to make a watertight seal. Then, holding the 
lead against the end of the tube with the 
thread, lower the tube almost to the bottom 
of a glass of water. If you now release the 
thread, pressure will hold the lead in place. 
But slowly raise the tube, and finally the 
pull of gravity will overcome the decreasing 
water pressure, allowing the lead to fall. 


HOT LIQUIDS flow more easily than cold 
ones, a fact that is obvious in the case of such 
normally viscous liquids as heavy oil or mo- 
lasses. Even in a liquid as thin as water, heat 
has the same effect. As a demonstration, 
make a hole with a very fine needle in the 
bottoms of two identical cans. In one, place 
ice water and in the other the same amount 
of hot water. Set each over a glass, as at the 
right, and watch the race. The hot water 
will flow much faster. In fact, if the hole is 
small enough and the water level not too 
high, the cold water may not flow at all. 


LIQUIDS MAY LOOK ALIKE but have an 
entirely different specific gravity. A demon- 
stration of this can be turned into an inter- 
esting dinner-table stunt. Pour an equal 
amount of coffee or tea into two small glasses, 
and in one dissolve as much salt as you can. 
Then put a soda straw into each glass and 
suck gently on both straws at once. Provid- 
ing you don’t cheat, the heavier salt solution 
will not rise as far as the beverage. 


Ir your wind-up alarm clock 
runs through its short tinkle 
without disturbing your slumber, 
try using this electric bell that 
will keep on ringing until you 
disconnect it. It employs a door- 
bell transformer and bell, housed 
in any decorative box that blends 
with the bedroom furniture. 

Drill the alarm-wind key for 
a string tied to a small rod. A 
spring mounted along one edge of the box 
acts as the moving contact, while the other 
connection is carried to a screw head 
placed beneath the free end of the spring. 
Bend the last turn of spring wire flat and fill 


Flush-Tank Guide Forms Handy 
Detachable Ground Connection 


WnEN it is desirable to install a pipe 
ground clamp from which the wire can be 
readily detached, a rod guide of the type 
used in toilet flush tanks may be made to 
serve. To install it, clamp the body of the 
guide to the pipe, and solder the ground 
wire into the detach- 
able arm as shown. 
The arm is then in- 
serted in the guide 
socket and locked in 
place with the set- 
screw. This arrange- 
ment will be found 
particularly conven- 
ient in hard-to-reach 
places when the wire 
must be removable. 
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FLUSH-TANK 200 
GUIDE FITS %4 PIPE 


Electric Bell Provides Steady Alarm to Rouse Sound Sleepers 


ALARM 
WIND 
DRILLED 
FOR 
STRING 


TO 
OUTLET 


CONTACT 
POINTS 


it with solder. When the clock goes off, the 
unwinding key pulls the rod from under 
the spring and starts the bell jangling. The 
contacts can be placed on a ledge inside the 
box if you'd rather not notch the edge. 


FOLDING RULE 


TWIST WIRE ON END 
HOOK OF RULE 


Wire Fished with Folding Rule 


Snonr wire-fishing jobs encountered when 
installing horizontal wiring in studless par- 
titions and behind built-in cabinets can be 
done with a folding carpenter's rule, as 
shown above. Rigid enough to support itself 
horizontally, yet flexible enough to snake 
around obstructions, a rule often proves 
more controllable than conventional fishing 
wire or ordinary cable.—]. Mopnocn. 
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Table Magic 


RING OF MYSTERY. Thread a paper ring 
on a string, give the ends of the string to a 
friend, and announce you will remove the 
washer intact while he holds the string. 
Throwing a handkerchief over your hands, 
you grasp the ring, and in two shakes your 
hands emerge—an untorn ring in your hand 
and the string empty. How? By concealing 
a duplicate ring in your hand, tearing off and 
palming the original, and showing the du- 
plicate. 


CIGARETTE DEFIES GRAVITY. Borrow a 
cigarette and place it on a bare table with 
more than half projecting over the edge. 
Everyone will expect the cigarette to fall. 
That it does not will brand you as a magi- 
cian. The trick is to moisten a fingertip and 
touch this to the underside of the cigarette 
at the end which you then press against the 
table. This moisture acts as an adhesive 
to keep the cigarette in place. 


MAGIC BALL AND TUBE. A mailing tube 
and a ball that is slightly smaller are needed 
for this stunt. First, hold the tube vertically 
and drop the ball through. Next announce 
that you can so charm the ball that it either 
will fall through or stay inside. Then pro- 
duce exactly this effect. A piece of thread 
through the tube as shown makes it possible 
to do the trick. One end is knotted; the 
other is looped over your thumb. When the 
thread is pulled taut, the ball cannot pass. To 
let the ball through, slacken the cord. 


VANISHING BALL. Place a small ball in 
your right hand, cover the hand with a hand- 
kerchief, and ask everyone in turn to feel 
under the handkerchief to make certain the 
ball still is there. When the last person has 
reported that the ball is there, remove the 
handkerchief—and the ball is gone. Now 
replace the handkerchief, and let everyone 
feel to make sure the ball is not there. Again, 
when all have had a turn, pull off the hand- 
kerchief—and the ball is back. The method 
used is almost too simple to be believable. 
Here it is: the last man to feel the ball is a 
confederate. In the first place, he removes 
the ball; in the second, he replaces it. Don’t 
repeat the trick too often, though. 
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CORD LOOSE CORD TIGHT 


BALL DROPS 


BALL IS HELD 


Colloids . . . . LIQUIDS 


Curious suspensions of certain insoluble 


substances act 


By KENNETH M. SWEZEY 


SUALLY we think of physical matter in 
terms of solid, liquid, or gas, but there 
is one form that does not fall clearly into any 
of these three classifications. Science first 
observed this about the middle of the last 
century when Selmi, Berzelius, and Faraday 
produced water-clear liquids containing siz- 
able quantities of insoluble solids such as sul- 
phur, Prussian blue, and even pure gold. In 
the ordinary sense, these substances were 
not dissolved in the liquid; yet they re- 
mained suspended and could not be seen 
by even the most powerful microscope. 
A few years later, an English scientist, 


Sols are purified by dialysis. When the sol 
is placed in a semipermeable bag suspended 
in water, dissolved substances pass through 
the membrane, leaving the colloid behind. 
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like neither—or both. 


Thomas Graham, published his discovery 
that substances truly dissolved in water 
would pass freely through parchment paper 
or animal membrane, while other substances 
such as gelatin, glue, and the strange liquids 
just mentioned would not. He reasoned that 
those that would not were distinct sub- 
stances, and, as most of those he experi- 
mented with were gelatinous, he called them 
colloids, from the Greek word “glue.” To 
distinguish his colloidal suspensions from 
true solutions, he called them sols. 
Subsequent investigation has indicated 
that colloids are not distinct substances, but 
actually a state of matter intermediate be- 
tween solid and liquid. It is a question of 


Most colloids possess.an electrical charge. You can show 
this by applying voltage to a sol of Prussian blue. Since 
this sol is negatively charged, its particles are repelled 
by the negative electrode and attracted by the positive. 


Ferric chloride solution, added slowly to boiling water, yields hydrous ferric oxide in colloidal form. 


particle size, rather than kind of material. 
The smallest particle having colloidal prop- 
erties is larger than most molecules while 
the largest still cannot be seen with an ordi- 
nary microscope. 

Under suitable conditions it is possible to 
produce almost any substance in colloidal 
form. This may be done by several methods. 
The particles may be built up, or condensed, 
by the reaction of atoms, molecules, or ions; 
they may be broken down, or dispersed, by 
disintegration of larger particles. 

You can demonstrate this in your home 
laboratory. Hydrous ferric oxide, which is 
usually called ferric hydroxide, Fe(OH), 
can be easily condensed into colloidal par- 
ticles by adding a concentrated solution of 
ferric chloride to boiling water. The chlo- 
ride, FeCl, is rapidly hydrolyzed (that is, 
decomposed), changing into particles of hy- 
drous ferric oxide so minute that they may 
remain suspended for years. 

This may be observed by adding several 
drops of ferric chloride to a beaker of boil- 


ing water, set swirling by stirring. The pale 
yellow of a dilute ferric chloride changes, al- 
most instantly, to the deeper reddish-brown 
of hydrous ferric oxide. 

Enough of this sol for experimentation 
may be made by adding 50 drops of a con- 
centrated solution of ferric chloride, freshly 
prepared, to 500 ml. of water that is just 
barely boiling. Add water occasionally and 
boil until the sol becomes clear and reddish- 
brown. (By boiling too vigorously, or by 
adding the chloride solution too fast, you may 
cause the ferric oxide to be precipitated. If 
that happens, you must begin again.) 

When ferric chloride is hydrolyzed, hy- 
drochloric acid also is formed, remaining in 
the sol. To remove it, you must use Gra- 
ham's famous method of separation, dialysis. 
Both acid and colloid will pass through the 
pores of an ordinary filter, but a membrane 
with much finer pores will hold back the hy- 
drous ferric oxide particles. 

Graham used pig bladders and parchment 
paper, but today collodion films and non- 
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waterproofed cellophane serve more effec- 
tively. Cut a disk of the latter 8" or 10" in 
diameter, shape it into a bag, and tie the 
end around the outlet of a small funnel. Half 
fill this bag with the sol, and suspend in a 
large dish of water. After a few minutes, 
place blue litmus paper in the water around 
the bag. The water will turn pink, indicat- 
ing it has become acid. Continue the dialy- 
sis for several hours, changing the outside 
water frequently. 

One reason that colloids stay in suspen- 
sion, against the pull of gravity, is because 
the molecular movements of the sustaining 
liquid bounce the small particles back and 
forth. Another is that most colloids repel 
each other because each contains an elec- 
trical charge. You can demonstrate the lat- 
ter property by attaching a 45-volt or 90- 
volt radio B battery to carbons taken from 
two flashlight cells and inserting the carbons 
in a glass U-tube filled with a sol. 

A sol of colloidal Prussian blue responds 
strikingly to this test. You can make this 
sol by adding, with gentle stirring, just 2 
drops of a saturated solution of ferric chlo- 


If negative and positive sols are mixed, 
the particles will neutralize each other. 
Usually, they also coalesce and are then 
precipitated. Here, a hydrous ferric oxide 
sol is added to another of Prussian blue. 
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ride to 100 ml. of water which contains 12 
drops of saturated potassium ferrocyanide 
solution. Immediately the previously water- 
white solution turns a deep blue. Dialyze 
this blue sol as you did the hydrous ferric 
oxide. Then pour it into your U-tube and 
apply voltage. After a few minutes, you will 
notice the blue coloring is being pushed 
from the negative electrode and is concen- 
trating at the positive. 

Prussian blue in sol form is negatively 
charged. Hydrous ferric oxide, on the other 
hand, is positively charged, as can be proved 
by repeating the experiment with the other 
chemical The movement here, however, 
may not be so pronounced, for this substance 
tends to precipitate when it concentrates 
at the negative pole. Many dyes are colloi- 
dal and are selectively attracted to different 
types of textile fibers largely because of an 
electrical charge. 

As you might guess, the particles in nega- 
tively and positively charged sols, when add- 
ed together in the proper proportions, are 
attracted to each other. Therefore, the 
charges are neutralized, and the particles 


Mix dilute solutions of potassium ferrocyanide and ferric 
chloride, and you produce a colloidal blue sol that leaves 
hardly a trace of blue in passing through a filter, left. 
But mix concentrated forms of these substances, and the 
particles are so large that the filter holds them back. 


often fall out of suspension. You can verify 
this by adding hydrous ferric oxide sol to 
some sol of Prussian blue. Large particles 
will form and fall to the bottom. 

Acids, bases, or salts added in sufficient 
quantity to an electrically charged sol also 
will discharge it and cause precipitation. 
In city water systems, this is the principle 
involved when aluminum or iron sulphate is 
added to clarify muddy water. 

Sometimes substances may be prepared in 
either colloidal or grosser form, by con- 
trolling the concentration of the substances. 
If you pour Prussian blue sol into an ordi- 
nary filter, the blue will pass through, leav- 
ing no solid matter and hardly coloring the 
filler. But make a new batch of this blue, 
this time adding 10 drops of ferric chloride 
solution and 20 drops of potassium ferro- 
cyanide to 100 ml. of water, pour it into a 
filter—and note the difference. Although the 
first ml. or two of the filtrate may be pale 
blue, the remainder will be colorless and a 
precipitate of the blue pigment will remain 
in the filter. Chemically, the two Prussian 
blues are almost identical; physically, the 


If you pour a dilute solution of oxalic acid over the big 
particles left on the filter in the experiment at left, 
they will break down into: particles of colloidal size and 
pass through the filter, as seen below. This process of 
breaking and dispersing particles is called peptization. 


first is colloidal while the second is not. 

One method of breaking down large par- 
ticles to make them of colloidal size is called 
peptization. You may demonstrate this proc- 
ess by pouring a dilute solution of oxalic 
acid through the precipitate of gross Prussian 
blue on your filter. Immediately the blue 
begins to pass through the pores of the filter. 
If the filtrate is subsequently dialyzed to re- 
move the oxalic acid, the blue will remain 
in colloidal form. 

Colloidal Prussian blue was once an im- 
portant writing ink, but aniline dyes are now 
more commonly used. 

Colloidal particles may often be produced 
by diluting a solution containing some solid 
with another liquid in which the solid will 
not dissolve. By pouring an alcoholic solu- 
tion of sulphur, for instance, into water, a 
milky sol of sulphur can be formed. The 
whitening of newly applied shellac by drops 
of water is another example, the water dilut- 
ing the alcohol in which the shellac resin is 
dissolved. As the resin will not dissolve in 
the water, it is precipitated as colloidal par- 
ticles that disperse light and look white. 


If a solution containing a solid is diluted 
with a liquid in which the same solid will 
not dissolve, colloidal particles are often 
produced. Here is a familiar example—the 
spots formed when water drops on shellac. 


What's Wrong? 


S EVEN errors in building a roof are shown 

in the three drawings here—one each in 
the drawings above and five in that at the 
SHINGLES 4V TO WEATHER left. The points at which to look for errors 
OC FEA BEATINGS are numbered. When you have decided on 
what you consider wrong, turn the page up- 
“eine side down and compare your answers with 
those given below. 
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Greenhouse in Cellar Window Gives Seeds Start in Late Winter 


Apyorninc a basement window on the the sun. If a window sash is on hand, the 
south side of a house, this glazed seedling box frame may be built of 1" by 2" stock 
box gets warmth both from the cellar and to fit it and the casing on which it is to be 
used; if not, a suitable sash frame may be 
made of 1" by 2" stock and glazed. 

Notch the frame to fit snugly over the 
sill so that when the box is screwed to the 
casing most of the weight will be on the sill. 
The box can be lightened by making the 
bottom of plywood or composition board. 
A lattice shelf may be installed, but don't 
make it so deep it will keep sun from pots 
at the rear. Apply weatherstrip along the 
casing and window joints. 

The hinged sash can be raised and the 
window closed on warm days. Use hinges 
with removable pins and take the sash off 
when the box is stored.—A. F. STILSON. 
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Sleeping Cubicle Has Air Filter for — Sufferers 


Persons who suffer from hay 
fever or asthma can frequently 
lessen the attacks by sleeping in 
an atmosphere free of dust and 
pollen. Equipped with a venti- 
lator and filter, the cubicle shown 
here provides such sleeping quar- 
ters for a child who is allergic to 
household dust. 

At the same time it leaves the 
rest of the bedroom free for other 
uses. In summer, the ventilator, 
placed in a bedroom window, 
blows outside air into the cubicle 
through a hole in its wall. In 
winter, this hole is closed, another 
opened, and the ventilator placed 
to blow bedroom air through it into the 
cubicle. Windows prevent a shut-in feeling. 

Framed with 1” by 2” pine, the cubicle 
is 5’ wide, 6’ high, and 8’ long, hard-finish 
wallboard being used inside for quick clean- 
ing. Built in sections fastened together with 


Spring Overcomes Lag in Vise 


AFTER long use, the screw threads of a 
vise often become worn and the jaws are 
insensitive to small movements of the handle. 
This lag may be overcome by stretching a 
screen-door spring around the stationary 
jaw and hooking the ends to the rear corners 
of the slide. Two springs may be needed on 
a large vise.CANDREWw VENA. 


screws, the room may be easily taken apart. 
Bottom edges of the walls are felted so the 
entire cubicle may be moved around. It 
has no floor. Space must be left under the 
door or elsewhere to allow air leakage from 
the cubicle-—WiLLarp ALLPHIN. 


Roofing Paper Provides Seal 
When Pouring Foundation 


Founpations for small buildings fre- 
quently are made by pouring the concrete 
directly in a trench, usually 12” wide and 8’ 
or 4’ deep. A form is needed, however, to 
retain the portion above ground, and at this 
point difficulty may arise if the ground is 
uneven, for the concrete leaks between the 
earth and the bottom edge of the form. 

Roofing or building paper nailed to the 
top of the forms and allowed to hang down 
the sides of the trench makes an excellent 
seal during the pouring. It also permits easy 
removal of the forms and greatly improves 
the appearance of the finished work. Only 
that portion of the paper above ground is 
removed.—HENry Hanscom. 
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LATCH, 
È BOLT [Q 


IMPROPERLY SHAPED 
SPRING 


TUMBLER 


LATCH BOLT 
FRONT 


COLLAR, 
SCREW — 


THREADED 
SPINDLE 


SPINDLE 
PERMANENTLY 
FASTENED 


THREE-PIECE SPINDLE 
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Turning Old 


By CHARLES KIMBALL 


QE good turn of a doorknob deserves a ready re- 
sponse. If you don't get it, the knob or its spindle 
may be binding, the knob screw loose or lost, one of the 
latch springs broken, or the mechanism gummed with 
oil—all faults that can be corrected without resort to a 
locksmith's services. 

Knobs sometimes stick because they have been set 
so close together that the ends of the shanks bind 
against the roses or escutcheons. All that is necessary is 
to remove one knob screw and set the knob back far 
enough for the screw to go into the next spindle hole. 
Spindle washers may be required to get the right ad- 
justment between knobs. 

Occasionally when plates are installed, the roses are 
out of alignment with the center of the hub in the lock, 
causing the spindle or the shanks to bind. Removing 
and resetting the plates is the remedy. 

A knob may pull or fall off when the screw that holds 
it on the spindle is loose or missing. If the screw has 
been lost, a setscrew having the proper thread may be 
substituted or the knob and spindle taken to a lock- 
smith or hardware store and fitted with another knob 
screw of the proper size. 

Sometimes an old knob screw won't tighten because 
of damaged threads, and a new one can be put in. If 
the new one can't be tightened, the threads in the 
spindle are damaged or worn. Retapping may fix that; 
both knobs may be adjusted over a new set of holes, 
one end of the spindle being sawed off, if necessary, to 
fit its knob; or a new spindle may be required. Modern 
locks take spindles of a few standard sizes, and hard- 
ware stores carry an assortment. 

One quick remedy is to coat the threads of a loose 
screw with shellac, lacquer, or fingernail lacquer. In 
this event, when the screw must be removed again, it 
may be necessary to let a little solvent, such as alcohol 
or fingernail-polish remover, soak onto the threads. 
Penetrating oil brushed on stubborn, rusted screws may 
loosen stuck threads. The treatment may be required 
for several days in succession. As a last resort, the knob 
shank may have to be heated with a blowtorch. A mask 
cut from tin-can stock to fit snugly around the shank 
will protect the door and plate if both knobs are stuck 
and the heating has to be done while they are still in 
place on the door. 

Knob screws that have been burred by a screwdriver 
should be smoothed with a small file, or cut fingers may 
result. When a knob is screwed to a spindle, the screw 
hole in the shank should be above the horizontal no 
matter which way the knob is turned. In this position 
the screw is less likely to drop out if it works loose. 
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DOOKKYOBS Into New 


A pair of knobs will rattle and slap against 
the plates when they are spaced too far on 
the spindle. Loosen one and move it a hole 
nearer the door or put washers on the spin- 
dle to take up the slack, dividing them even- 
ly on both sides. If the spindle is threaded, 
loosen one knob screw, turn the knob clock- 
wise to adjust it, and retighten the screw. 
One or two washers may be needed to keep 
the screw on top. 

When a knob turns without working the 
latch, it is probably on a threaded spindle 
and its screw has worked loose. A glass knob 
under severe usage may work loose from its 
metal collar and can be repaired, if the bush- 
ing is open at both ends, by tamping in iron 
cement. For a door of average thickness, one 
end of the spindle will have to be sawed off 
before reassembling. Glass knobs with bush- 
ings closed at one end can’t be repaired. A 
hollow cellulose-acetate knob may pull free 
from the metal bushing on the spindle and 
will have to be replaced. 

In mortise locks with two springs in the 
latch-bolt mechanism, a hub-lever spring 
sometimes breaks with the result that the 
latch-bolt spring will return the bolt but 
feebly to the outer position when the knob 


Simply tightening the screw will 
often cure faulty operation of a 
knob. ‘Sérews' kopt above. contar 
are less likely to fall out. 


Knob-screw heads that have been 
burred by a screwdriver can cut 
or scratch a finger if they are 
not smoothed off with a file. 


is released. To replace the spring, remove 
the spindle and unscrew the lock at the edge 
of the door; then press a screwdriver into 
the spindle hole and pry out the lock. Take 
care not to spill out the loose parts. 

The knob of a lock equipped with a free- 
action latch mechanism sometimes fails to 
unlatch fully when turned toward the jamb 
stile but operates the latch bolt perfectly 
when turned toward the hinges. This is 
caused by a hub-lever spring interfering with 
the upper cam of the hub. The spring should 
be rebent properly or shortened. 

Sluggish action may be due also to lubri- 
cation with oil, which collects dust and be- 
comes gummed. A sticking lock must be re- 
moved from the door and soaked thoroughly 
in a solvent. Work it a few times with a 
screwdriver in the hub and the key in the 
keyhole, drain out the cleaning fluid, and 
dry. Then lubricate with powdered graphite. 
Locks and latches should be lubricated pe- 
riodically with graphite blown in at the re- 
tracted latch bolt and in the keyhole. 

Tubular latches, often used on inside 
doors, are an exception to the graphite-lubri- 
cation rule. Most makers recommend petro- 
leum jelly for the bolt mechanism. 


Graphite is the lubricant used in 
mortise locks. Puff it in while the 


latch is retracted. Oil gums and 
makes a latch sluggish. 
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Wedge-Shaped Storage Rack 
Uses Waste Space Behind Door 


WHEN wall and floor space is at a pre- 
mium, you can utilize normally wasted areas 
in the shop with storage racks similar to the 
one below. This type of wedge rack can 
start right at the door jamb and work out 
into as wide or narrow an arc as the normal 
door swing dictates. For such long, narrow 
stock as pipe, the arc can be limited to a 
size that will cause no interference with the 
full movement of the door. 


RACK FLOOR SIMPLIFIES SWEEPING 


Pin Puts Life in Lighter Wick 


WiwpPnoor lighters often fail to work 
when the wick spreads or lies against the 
shield. This can be prevented by cutting the 
head off a common 
pin and pressing the 
pin down through the 
wick to support it up- 
right. Besides igniting 
-more surely, a wick so 
supported will also 
last much longer.— 
Dow LEIBENGUTH. 
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Emergency Belt for Power Tools 


EMERGENCY replacement of a worn-out 
V-belt can be made with a length of sash 
cord. Place the cord over the two pulleys 
and join the ends with as small a knot as 
possible. Wrap the joint with friction tape, 
as shown above. The improvised belt will 
seat itself with the knot on the outside, and 
will give good service until a regular belt 
can be obtained.—KEN Murray. 


| TRICYCLE 
WHEEL 
(RIM CUT OFF) 


Rack Made from Tricycle Wheel 


BorrEp by the hub to a support block, 
the center portion of a wheel from an old 
tricycle or baby carriage makes a rack for 
holding washers sorted in sizes. The top row 
of spokes should be bent upward so washers 
won't slide off.-Lours M. GOODMAN. 


Wagon Wheel Supports R.F.D. 


ANCHORED to a concrete block set in the 
ground, this wagon-wheel mailbox support 
brings a pleasantly old-fashioned note to 
the rural home near which it stands. 

A horseshoe and hame serve as brackets 
for the piece of boiler plate to which the box 
itself is bolted. Located so as to bring the 


‘Signal Light in House Shows 
Newspaper Has Been Delivered 


WnEN I want to know whether the daily 
paper has been delivered in the cylindrical 
metal box down the hill from my home, I 
press a doorbell button in the house to see if 
a small light comes on. If it does not, I know 
the paper is in the box. 

The switch, light, and a 6-volt battery are 
wired in a circuit stretching between the box 
and house. Normally, a length of flexible 
steel tape attached to an insulated terminal 
makes contact with the box, giving a com- 
plete circuit and lighting the lamp when the 
button is pressed. Putting in the paper 
breaks the circuit.-GEoRGE ZINSERLING. 


METAL NEWSPAPER. BOX 


LENGTH OF FLEXIBLE 
STEEL TAPE 


eee aR 19 
Box by the Side of the Road 


box level, the horseshoe and hame are 
welded to both the tire and boiler plate. 
The anchor bolts, embedded in the concrete, 
pass through holes drilled in the rim and 
keep the wheel rigid. While the wheel may 
be painted, it looks fine if left in a natural, 
weathered condition. 


d 


Mailbox Looks Like Old Trunk 


Ir you are tired of looking at the plain 
lines of a standard rural mailbox, it can be 
made more interesting by riveting on strap 
iron to suggest one of the old round-top 
trunks common in grandpa’s day. 

To carry the illusion still further, paint the 
box a light tan before installing the strap 
iron, paint the straps black, and stencil the 
name in white. Copper rivets evenly spaced 
will increase the effect. 
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Facilitates Work on Farm 


WnEÉN attached to the underside of a 
jeep, a new hydraulic lifting unit now on 
the market makes it possible for a farmer to 
raise or lower a plow or other farm imple- 
ment hitched to the jeep simply by touching 
a dashboard button. A hydraulically acti- 
vated piston operating the extension bracket 


New Hydraulic Lift Unit for Jeep 


. FOR EASIER 
FARMING 


to which the hitch is made may be seen 
under the rear of the jeep, at left above. 
Power is provided by a pump located di- 
rectly in front of the oil filter and driven by 
an extra belt from the crankshaft. Known 
as the Love Hydraulic Lift System, the unit 
is distributed by the Newgren Co., Toledo. 


Varied Attachments Make Garden Tractor a Jack-of-All-Jobs 


ALTHOUGH intended primarily as a lawn 
mower, a hand tractor now being produced 
by the Lodge & Shipley Machine Tool 
Company, of Cincinnati, has attachments 


"mum 
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for performing such other jobs as cultivating 
the garden, planting seeds, and clearing 
snow from a walk. The manufacturer also 
plans to offer a small plow for the tractor. 


Coupling Saves Tractor Rope 


Ir you are accustomed to tying the trip 
rope to your tractor seat, this arrangement 
will be an improvement. Then, if you forget 
the rope when you uncouple the tractor and 
drive ahead, the rope will not be broken or 
the power-lift lever bent.—Ray Harrison. 


IRON-PIPE 
WEIGHT- 


mus? be ready at nine! 


Judge Brown is a fine man and I 
sure wanted to help him out. 


But his old car, with 87,000 miles 
on it, had certainly seen better 
days. For one thing, she was really 
pumping oil. 

He said, “Now, Frank, I've just 
got to have it Wednesday morning 
for a case in Kirby." 

Boy, I really slaved over that 
car, Pulled the motor down, ground 
the valves, put in a set of Perfect 
Circle Piston Rings, new gaskets, 
and other things she'd needed for a 
long time. 


Then I “sewed her up," so to 


speak. I certainly felt as though I'd 
just performed a major operation 
—and I had! 


Well, the way that car ran was à 
pleasant surprise to the judge. He 
Phould have brought it in long be- 
fore he did and saved himself a lot 
of needless trouble and expense. 


Anyway, that’s my job. They 
call me a Doctor of Motors... and 
I guess I am. 


Perfect Circles are available at every 

automotive repair shop. Your favorite 

nechanic—your Doctor of Motors— 
recommends them. 


THE PERFECT CIRCLE COMPANIES, HAGERSTOWN, IND., and TORONTO, ONT. 


PERFECT 
CIRCLE 


NO. 77 X-ACTO 
WOODCARVING SET 


Contains: 


6 different chisel and gouge blades, scalpel- 
sharp, of high carbon surgical steel. Flat, 
“U” and “V” shapes. 

4 assorted regular blades. 

2 three-inch blades. 

lly designed handle, to take all 


Complete, with hardwood block and $ 
transparent acetate cover . . . Only 


This is it! The sweet and handy set you woodcarvers, 
model builders and artists have been clamoring for ..~ 
the super-topnotch job you expect and get from X-acto. 


Six scalpel-sharp, new chisel and gouge blades, each a 
different shape, each designed with an ingenious archi- 
tectural rib in the tang end to give you the special rig- 
idity you need for deep cuts, curves and angles. Plus a 


Have you seen 
“The Big Shot?” 


It’s got everything! Knives, 
plenty of blades, specially 
designed hobbycraft tools 
for every exacting job. Con- 


tains: 3 X-acto Knives; 
complete assortment of 
blades; stripper; sander; 
planer; saw; drills and 
holders; ruler. Complete in 


desk-drawer size 
wooden chest 912.50 
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THE 


PERFECT TOOLS 


for carving wood, plastics, linoleum or what have 
you—with special rigidity for heavy cutting 


half-dozen other X-acto blades and a specially designed 
X-acto handle into which all blades fit interchangeably. 


What versatility! You can use this new No. 77 for any- 
thing from a life-size statue to a tiny scale-model plane 
»-. and know you'll do a better, quicker job, as always 


with X-acto! 
W 


Singly or in sets, 25c to $45. 

At hobby, gift and hardware shops 
X-acto Crescent Products Co., Inc., 440 Fourth Av., N. Y. 16 
In Canada: Handicraft Tools, Ltd., Hermant Bldg., Toronto 
"Reg. U. S. Pat. OH. 


x-acto 


KNIVES &TOOLS 


Far from Broadway ... Arthur Hammerstein Keeps 
Young...and Busy...in his Atlas Equipped Shop 


With the beautiful melodies of his 31 
musical triumphs still echoing, famed pro- 
ducer Arthur Hammerstein, at 73, con- 
tinues an active vigorous life on his 300 
acre dairy farm near Chicago. 

His love of tools carries over from boy- 
hood days in his father’s shop. Now he is 
happiest in his Atlas-equipped workshop, 
repairing farm and home equipment and 
working on unique inventions, which in- 
clude a non-clogging salt shaker soon to 
be sold nationally. 

For practical relaxation after busy days, 
or an interesting hobby with future com- 
mercial possibilities, nothing quite com- 
pares with a home workshop. And you'll 


llas. 4rooi TEAM 


find Atlas industrial tools ideal for such a 
shop — compact, powerful, accurate, and 
low cost. 

They help you master any machining 
need that develops as you repair home 
equipment or work on ambitious projects. 
Ask your Atlas distributor to give you the 
complete details about their many per- 
formance features. 


Free — “SUCCESS STORIES” 


An interesting collection of photo- 
graphs and stories of men who 
built businesses of their own with 
Atlas tools. Send for your copy 
today. Atlas Press Company, 255 
North Pitcher St, Kalamazoo 13D, 
Michigan. 


Ihr; 


DRILL PRESSES 


SHAVE” FOR 
SOFT METALS 
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Yes, the Nicholson or Black Diamond Lead 
Float File actually “shaves” thin slices from 
such extra-soft metals as lead and babbitt. Its 
coarse, short-angle teeth or “blades” cut away 
stock rapidly under normal pressure. Yet the 
same file—used with a lighter touch—produces 
a smooth finish. 


Lead Float files are made in both Flat (rec- 
tangular cross-section) and Half Round shapes. 
In the above illustration, the Half Round back 
of a Lead Float file is being used to smooth 
up the concave edge of a babbitted bearing. 
This shape is also useful in reaming lead-pipe 
fittings and finishing off solder joints. 

Nicholson or Black Diamond Lead Float 
Files—both Flat and Half Round—are widely 
used by industrial plants and machine shops 
on soft bearings and moulded parts; and by 
plumbers and home craftsmen. 


FREE — 48-PAGE BOOK —''FILE FILOSOPHY" 


Oly. NICHOLSON FILE CO. " 
SUO, 19 Acorn St, Providence 1, R. I. > 
ZU.S.A. (In Canada, Port Hope, Ont.) 
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Solderless Connectors Stay Put 


A KIT containing 325 assorted solderless 
connectors for electric wiring has been 
placed on the market by the Burndy Engi- 
neering Co., of New York City. The package 
holds a tool for installing the pure-copper 
joints. The connectors, which fit No. 10 to 
No. 20 wire, are constructed in one piece 
and will not come loose when they are ` 
fastened to a conductor. 


Novel Toothbrush Holder 


Tuose who like the family toothbrushes 
kept out of sight should be interested in the 
new Prim holder (inset at left, above). The 
aluminum clip is designed to slip over a 
shelf inside the medicine cabinet, as shown 
above. The holder has four hooks on its 
underside and a flat top. 


TOUGH 


BUT OH SO GENTLE 


When your car first begins to use too much 


V | oil, that's when you need new piston rings. 
And it will pay you to get Hastings rings. 
i They stop oil-pumping, check cylinder wear, 
j restore engine performance. Your service man 
4 —your motor specialist— will tell you it's the 
i d best money you can spend on your car. 
& » HASTINGS MANUFACTURING CO. - HASTINGS, MICHIGAN 
D. » Hastings Ltd., Toronto 
" B 
» 


P ding 


ASTINGS STEEL-VENT 
"^. PISTON RINGS 


TOUGH ON OIL-PUMPING GENTLE ON CYLINDER WALLS 


MOTOR RYTHM 
and start faster in cold weather! 


Pour a pint of Motor RYTHM into your crank- 
case now—add a pint with every oil change— 
and be sure of fast, easy starting on the coldest 
day! Save your battery, save your car, save 
your temper—a touch on the starter and the 
coldest motor springs to life with MOTOR RYTHM 
inthexrankcase! Ask for Motor RYTHM at your 
garage or service station. R. M. Hollingshead 
Corporation, Camden, N. J.; Toronto, Canada. 


A PRODUCT OF 


LEADER IN MAINTENANCE CHEMICALS 
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Speeds Linear Conversions 


Tıme lost translating fractions of an inch 
into decimals, or inches into millimeters, can 
be cut by the Calculaide converter. With a 
range from 0 to 100 mm., its decimal equiv- 
alents are graduated at .001 inch, its metric 
ones at .1 mm. Besides linear equivalents, it 
carries corresponding gauge numbers from 
No. 3 through No. 30, plus drill numbers 
from No. 1 through No. 60. 


"Cooking" Chemicals for Tubes 


IN THE pot above, chemicals are being 
cooked in a steam-heated, glass-lined kettle 
before being converted into screens for cath- 
ode-ray tubes. To assure purity, the North 
American Philips Co. phosphor laboratory in 
which the pot is used has an electrostatic 
precipitation system to purify the air. 


Evinrude announces the revolutionary new 


Weedless Drive 


~<a 


Now you can enjoy a new “freedom of 
the water”. Drive full power, f0n-stop, 
through thickest reeds or dense carpets 
of water hyacinth or lotus. Slash confi- 
dently through water growths you would 
not dream of tackling with any conv 
tional drive. Go. whete you wish... 
catch more fish where fishing's best! 


Fully tested and amazingly effective the 
WEEDLESS DRIVE is the re- 
sult of long experiment to per- 
fect a drive equally efficient in 
weeds and in open water, Tre- 
mendously rugged , . . built to 
take the banging over rocks and 
dead heads. Equipped with new 
type propeller slip clutch that 
practically eliminates need for 
shear pin replacement. 


The WEEDLESS DRIVE is now 
standard on two of Evinrude's 
most popular light motors, Sports- 
man and Sportwin, See your Evin- 
rude dealer — look for his name 
in your classified telephone direc- 
tory under “Outboard Motors.” 
The Evinrude catalog is free— 
send for your copy today. 


outsOARD 


Complete catalog of 7 
sent free — 


Milwaukee 9, Wisconsin. 
Evinrude Motors, 


MOTORS 


SEND FOR FREE CATALOG — 

Evinrude models 
- write for it tc ! EVIN. 
RUDE ‘MOTORS, $434 N 


Peterboro, 


In C 
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Laminating waste stock for turning 


AKE use of your waste stock by lami- 
M nating scrap pieces with CASCAMITE, 
because it's strong, stain-free, and highly 
water-resistant. 


To laminate waste stock 


Choose pieces of stock to roughly approximate 
finished size and shape. Plane surfaces to be 
glued so that they are perfectly smooth. 
Spread a thin film of CASCAMITE on the 
surfaces to be glued. Clamp and let set (at 


70°F. or warmer) until glue is hard. 
CASCAMITE is also recommended for 
laminating stock for table and chair legs, 
banisters, deep wooden bowls— wherever large 
* dimensions discourage use of solid stock. 


A “cinch” you'll prefer—CASCAMITE 


Easy to mix. Just add CASCAMITE to cold 
water and stir. 


Strong. CASCAMITE forms a bond stronger 
than the wood itself. 

Thrifty too! Mix CASCAMITE as you need 
it. No waste. 


Get CASCAMITE urea-resin glue—and 
CASCO, the standard casein household repair 
glue, at your hardware store in 10¢, 25¢, and 
larger sizes. For outdoor and boat work, use 
CASCOPHEN, the new, completely durable, 
waterproof resorcinol-resin glue. 


FREE GLUING GUIDE containing complete 
gluing directions plus helpful hints for house- 
hold repairs. Free on request. Address a post card 
to Casein Company of America, 
Dept. PS.27 350 Madison Avenue, 
New York 17, N. Y. 


CASCAMITE 


Dry Powder Urea Resin Glue 
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| 
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| 


= | 
XPANDOTIE| 


EXPANDS AS iT SETS 


THE ONLY HOUSEHOLD REPAIR CEMENT 
WITH THIS ADVANTAGE... 


You'll be amazed by the sensational new mortar-like repair cement, 
that’s so easy to use. Mixed only with water, X-Pandotite can be 
applied with a putty knife, or table knife. It's the permanent fixer 
for cracks, joints, loose fixtures, tile and 1001 other things that need 
repairing. For anchoring and molding purposes: X-Pandotite can be 
colored before using; stained or painted after hardening. 


X-Pandotite is sold at leading hardware and paint-stures at 35€ for a 
Vj tb, can — 60e lor a une Ib, can. 

M your dealer can't supply, send 50e for a Ib. or $1.00 for 1/4 Ibs, 
to the X-Pando Corp, 43-15 Thirty-Sinth St, Long Island City, N, Y. 
The X-Pandotite will he sent prepaid, 


‘PANDOTIT 


CUTTING TOOLS 


A catalog of cutting tools and supplies made available for 
the first time—is yours for the asking. Hard-to-get cutting 
| ] tools and supplies—hundreds of them—are in our available 
| | stock. Send 35c and receive this wonderful catalog imme- 
| | diately by return mail. 


Write EASTERN TOOL & SUPPLY COMPANY 


176 Grand St , New York 12, N. Y. 
or Phone Cai 3749 


Balance 4" x 9" Base 
With either Metric or Av- 
oirdupois Weights. ..... $6.00 
Catalog with 3000 pesi of labo- 
ratory Apparatus sent for $1.00. Catalog 
of 100 scientific books, 10 cei 


LABORATORY MATERIALS CO. 
7317 Vincennes Ave. Chicago 21, 


“THE FORD" MOTOR 


—134 Horse Power Gasoline Air cooled 4-cycle— 
Designed for—Lawnmowers, Scooters, 
Bikes, Air-Compressors, Boats, Garden 
Tractors and Universal Utility Use. 
Lightweight— Aluminum alloy construc- 
tion like an aircraft engine. easy start- 
ing and long life. This motor includes 
the famous Tillotson carburetor, Ben- 
dix-Scintilla alrplane-type magneto ig- 
nition, muffer, air cleaner, gasoline 
filter, tank, etc. Tested and Ready to 
Run—Fully Guaranteed. 


$8 1 50 


F.O.B. Factory Direct To You, 
Distributors inquiries invited. 


THE CAUFFIEL MOTOR ENGINEERING CO. 


312 South St. Clair St. Toledo, Ohio 


SANDEN RFAKS CUSHIONY FEELING LASTS LONGER 


It's a grand feeling to have an interesting hobby... the 

same grand feeling you get from your smooth riding Marfak 
> lubricated car. 

Marfak is scientifically designed to cling to bearing sur- 

faces, resist wash-out, jar-out and squeeze-out and stick to 

the job for a thousand miles and more. See your Texaco Man 
P today, and say: “Marfak, please!” 


TEXAS 
COMPANY 


in all 48 states 


TEXACO STAR THEATRE presents the Eddie Bracken show every Sunday night. 


Tune in: } METROPOLITAN OPERA broadcasts every Saturday afternoon. See newspapers for time and stations. 
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Here they are, beginners! Two new kits. Build 
your own radio in jig time. It's simple with 
these special Meissner jobs. 


Both sets are com- 
plete, easy to build, 
fine performers. 
These as well as 
many other bar- 
gains are available 
now at Newark. 
Write for our Super 
Bargoin Bulletins. 
Visit our stores, talk 

with our 


NEW BARGAINS 


@ 5 tube superhet, all stations on broadcast 


band. Your favorite programs s] 8 75 
. 


over a receiver you have built 
€ 6 tube superhet, gets Europe and America! 


AT NEWARK 


yourself. COMPLETE 


A real job, but easy to build. $ .20 “shop” wi 
Fun, experience alors: COM- :$9 5: personnel, and see 


€ Mail Orders Filled From 
Either New York Or Chicago | 


some great radio 
and electronic 
equipment. 


WARK 7 CHICAGO) 
323 W. Madison St. || 
Kes cogo "t. 


ELECTRIC VAR INC ed 


$5.95 extra 


~ 
REPAIRS 
FURNITURE, TOYS 


... also broken china, glassware, torn 
luggage and books. This handy adhe- 
sive is waterproof, transparent and 
flexible. Get a tube today! 


DUCO CEMENT 
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Decorate plastics (illustrated) in any 
form... trays, boxes, bracelets, etc. Tool 
leather, emboss metals, engrave jewelry, cut 
out cardboard signs; with a Vibro-Tool it’s 
easy to make varied types of unusual gifts. 
Vibro-Tool with Engraving Needle $7.50 

(110 V. AC 60 Cycles) 
Tool and 22 accessories, 
with sharpening stone, in 
handsome hinged hard- 
wood box, com- 
plete for only . 51659 
SEE YOUR DEALER or Order Direct 


HANDICRAFT DIVISION 
BURGESS BATTERY COMPANY 
176 N. WABASH AVE. * CHICAGO |, ILL 


wr. 


@ Our hobbyist is 
using a scroll saw. 
Other famous Delta 
Homecraft tools in- 
clude: lathe, saw- 
jointer, band saw, 


drill press, and sander. 


* Delta tools are typi- 
cal products of the 
American way of doing 
business. In America we 
use tools to create more 
and better things at 


lower cost than in any 
other country, and in 
this way provide better 
living — for only as 
people work together to 
produce more can they 
have more to enjoy. 


“Happiness Herald" 


— a complete introduction to 
the woodworking hobby 
Free! Pages of helpful infor- 
mation sl owing how to get 
started in woodworking and 
what to make. Pictures of 
interesting shops and proj- 
ects. Tips on selection of 
tools. Send the coupon now. 


Plans for an 


easy-to-make Doll House 


Complete plans and instructions for 
making the attractive doll house 
Plans — easy to fol- 
low — include clear photographs 
ith a full- 
sized sectional view. Send coupon 
today for Plan No. 4649. Only $1.00. 


shown above. 


and detailed drawings, wit 


j Call it contentment — 


e-of-mind 
—escape, A lot of folks are finding 
itin the popular woodworking hobby. 

You get a thrill when you discover 
and use the inborn skill of your hands. 
Medical men say manual activity is 
good for you. 

You find that your hobby draws the 
family closer together, as you share 
in this fun. 

There's nothing hard about wood- 
working, especially when you use 
Delta Homecraft Power Tools. 
These famous tools are known 
the country over for their 
*Trade Mark 
Reg. U.S. Pat. Off. 


may lie in a hobby: 
N Try woodworking with 
77» Delta Homecraft* Power Tools 


ewe 


superb quality, which is another way 
of saying that they are so accurate, so 
dependable, so safe that even a begin- 
ner can turn out attractive projects to 
be proud of. 

When Delta tools become available 
in quantity, you can see for yourself 
why they are first choice in so many 
home shops, as well as in schools and 
industrial plants. 

Get acquainted with your Delta 
dealer, let him help you plan. And 
send the coupon today for free 
copy of "Happiness Herald,” the 
introduction to woodworking. 


Delta Manufacturing Div. 
Rockwell Manufacturing Co. 
Milwaukee 1, Wisconsin 


[| DELTA MANUFACTURING DIVISION 
Rockwell Manvfacturing Company 
6828 E. Vienna Avenue, Milwaukee 1, Wisconsin 


O Send me free "Happiness Herald” 
O Send me the Doll House plan, 


L| 
L| 
I 
I 
No.4649. $1.00 enclosed. I 
L| 
I 
L| 


.) State... 


( 


-mm m m m —A e m ad 
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DUNMORE. 


DUPLERK GRINDER 
More Power—More Capacity 


—More Flexibility 
than any other homeshop handgrinder! 


You ~ nt ‘ae toes i EE d ep "cue =- 


these in the N Neg Penney Duplex! Powered xim t the d la- 

mous Dumore motor, full 1/14 HP, to handle 

Equipped with 34" chuck for extra capacity, Practical att 

tachments to convert instantly for bench, lathe, and fi 

Dle-shaft work. Think what you can do with this extra 
wer, Capacity, and flexibility, in wood, metal, and plastics! 

Fasler, better, faster work — twice the fun — aud at no 
her price than an ordinary handgrindi 


Full Power to Handle 14” Shank Tools 
You can do a countless variety of jobs with the Duplex— 
sanding, sharpening, grinding, sawing, and many more, Its 
Chuck fakes tools with 
24", 4417, and 3/327 shank 

lnary handgrinders 
handle only up to 
Hr, Shank tools. A, full 
1/14 HP motor has plenty 


= 


of power for heavier jobs. 
‘Long-life bearings guar- 
antee trouble-free service, 


The Deluxe Duplex Grinder Kit 
(illustrated abore) includes the 
tools and Grinder and 27 different 


Dol ished wood. Complete as de- 
red i $27.50. Standard, 9-ac- 
ry kit, without case — $19. T5. 


ite 
kit, and other 
attachments which convert the 
DUE: into a lathe- and 


Monay Beck "ics MM Trial 
"Take advantage of our 10-day Trial Money-Back Guarant 
— prove to yourself that the Duplex Grinder is the test 
hobby-tool value on the market today. iction. 
too limited to stock your dealer, but while the ES hana 
we can accept direct orders for immediate delivery. 


Tear out and mail this 


-——— 
THE DUMORE COMPANY, Dept. C-52, Racine, Wisconsin 


OOne Deluxe Dumore Duplex 
Grinder Kit ........ -Price $27.50 |. check 


T Qne Standard Dumore, Duplex 
t --------Price $19.75 


m is ur d (or money order) 


hes ship COD. 1 plus postage 
and insurance.. 


—À2[ 


If not completely satisfied with my Duplex, I can return it 
within 10 's for a complete refund of the purchase price, 


O Please send complete information on the Dumore Duplex 
Grinder. 


- 
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Single-Tube Radio Set 


Fon youngsters who want their own ra- 


dios, Laco Products, Inc., of Los Angeles, 
has designed Kitcraft Model 200, a one-tube 
detector and amplifier set. The radio is 
built around a miniature 1L-4 high ^ 
pentode tube and will operate on a single 
cell for the filament supply and from 22% 
to 90 volts for "B" supply. 


High School Photo Contest 
Offers $3,500 in Awards 


Prizes totaling $3,500 will be distributed 
in five classes of competition in Eastman 
Kodak Company's second annual National 
High School Photographic contests, which 
will open Feb. 15 and run through May 15. 

Ninth through twelfth-grade students of 
publie, private and parochial schools are 
eligible. Only black-and-white pictures 
taken since May 15, 1946, will be accepted. 


Actual Size V-Plug 
Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions, 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
for easy starting. One piece construction, 


CHAMPION 


SPARK PLUG COMPANY œ TOLEDO 1, OHIO 


The reason why Champion is America's 
favorite spark plug is because of better 
~~ performance and greater dependability. 
Í Proof of this is in the continuing use of 
Champions by those who seek and win 
championship events. A current outstand- 
ing example is the 1946 AAA National 
Championship won by Ted Horn, master 
mechanic, master race driver. Champion 


FOLLOW THE EXPERTS 


DEMAND DEPENDABLE CHAMPIONS FOR YOUR CAR Spark Plug Company, Toledo 1, Ohio. 


Listen to the CHAMPION ROLL CALL, Harry Wismer's fast sportscast every Friday night, 9:55 EST over the ABC network. 
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"Hawaiian Wigglers Get Results!” 
4 z ; SRY 7 |o “Dear Fred: 


“The enclosed photo shows 18 bass 
and one crappie we caught on your No. 


2 Hawaiian Wigglers from Lake Black- 
shear near Cordele, Georgia. The bass 
weighed from one to three pounds and 
were taken on opening day. In the pic- 
ture left to right—Crompton Blanken- 
ship, myself and Hubie Leftwich. All 
of us enjoy using Hawaiian Wigglers. 
They sure get results.”"—Franklin Mar- 
tin, Marietta, Georgia. 
h E - 
Franklin Martin and party. 
Write for Free Catalog 
Contains many interesting letters 
and photographs of catches made © 
with Hawaiian Wigglers, Jitterbug. 
my famous surface bait, and my Re? TQ 
FRED ARBOGAST & CO., 1702 W. North St., Akron 8, O. Hawaiian Wiggler—$1.10 
NEVER MIND, JUNIOR, ) X 
E. POP WILL FIX IT WITH C> Ad 
"e WELDWOOD wy 
a) & RE = 
aa 
When you want to fix things fast . . . be sure to 
get Weldwood Glue. It’s tremendously strong... WELDWO O D 
. waterproof and rot-proof. Easy to apply . . . quick PLASTIC RESIN 
to dry . . . stain-free and permanent. At hardware WATERPROOF GLUE 
stores, chain stores and lumber dealers! Unirep States PLYwoop Corporation, New York 18, N. Y. 
POPULAR i 
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"MAN ... WHAT A POWERHOUSE!” 


Approximately 27,000 
R.P.M. Cuts Cleaner; 
"powerhouse 
Saves Cutters ius S 
s a war veteran 
of the armed forces 
^s 


Ford and 

t or 

craftsman . . 

model 2 Mot 
handsome, 


first choice 


ness of Moto-Tool for pre- 
cision work is increased 
by two versatile attach- 
ments now available at 
slight additional cost (see 
below). 


Look For These 


Moto-Tool Features 
Housing has "'pencil-type" 
finger grip. Ins 
tion, wrenchless chu 
Oil-less. sealed, troub 
proof bearings, Patented automatic chuck 
ground and polished. 110 volt, univer: 
motor. Easily replaced commitator t 
Sliding snap type switch. Handy hanger hook. 
Cord protector. Sturdy proof bakelite 
housing, Dust-filtered sy 
Weighs only 13 oz....shaped to fit the hai 
Dynamically balanced for vibrationless oper: 


tion, 

MONEY BACK GUARANTEE 
Buy Dremel Moto-Tool and Accessories from 
your dealer. If he does not handle them, 
order direct from the factory on a 10 day 
trial, money back guarantee. 


DREMEL MFG. CO., Dept. 127-B, RACINE, WISCONSIN 


shoc 


Attachments ‘a 


made of 
cast, iron, holds 
Moto.Tool at any position 


-$4.50 
Moto-Tool, Shap- 


heavy 
or angle. 


“pocket-size 


A TOOL THAT PACKS YEARS OF PLEASURE 
Here's a tool to please a man's heart. A gleaming 
that holds promise of endless 


machine 
. used by all 
in far flung re- 


Westinghouse, 


other plants. 


expert 


is 


ool kit, with its 
ghly fin- 
h 


Oo The 
Better—faster 


C Brushing 
D Dressing 


O Sharpening 
C] Burnishing 
O Engraving 
O Touching Up 
O Mortising 


O Routing 
ing 


C) Polishing 
O Finishing 
O Cleaning 
O Rasping 


ooo000 


no 
o 

EH 
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9 out of 10 Motor Scooters used by 
U. S. Armed Forces were Cushman 


On the highway, in town, on the farm, at the factory, 
or deliveries, service calls. . .for work or play ...go the 
Cushman modern and economical way. Cushman Motor 
Scooters are speedy, safe, park anywhere and have 
“eye dropper” gas economy. They are ruggedly 
built with automatic clutch, two-speed trans- 
mission, powered with the famous 4 H.P. 
Cu “Husky” engine. Equipped with 
balloon tires and knee-action springing for 
ease of riding and load carrying capacity... 
have convenient luggage compartment. 
Dealers everywhere assure nation-wide 
service. For full details mail postcard to 
CUSHMAN MOTOR WORKS, INC. 
Dept. S-200 Lincoln, Nebraska 


// 400 MILES ^. 


100 


WORTH OF / 


Solo-Seat, 
Tandem, Side Kar, 
Package-Kar Models 


FREE! 


Descriptive literature and 
mame of your nearest 
Cushman dealer sent on 
request. Write today. 


Bus Engine Powers Viking Cup Race Winner 


Brronk L. J. Fageol, president of the 
Twin Coach Company, put a Twin Coach 
engine in his speedboat, the power unit, 
primarily used on buses, had been produc- 
ing about 180 hp. at 2,800 r.p.m. 

Fageol knew the engine was built to do 
better, so when he installed it in his speed- 
boat So-long Jr., he souped it up with 
dual carburetion and helped it along with 
a racing, camshaft and a V-type marine 
drive. As a result, he got 275 hp. at 4,000 


rp.m. This was enough to plane his craft 
over the water at 72 m.p.h. to win the 
Viking Cup races on the closed two-and-a- 
half-mile New Martinsville, W. Va., course. 
He hit 100 m.p.h. in the stretches. 

The Twin Coach engine’s speed was five 
m.p.h. faster than that with which Guy 
Lombardo, band leader, won the Gold Cup 
races in Detroit. Fageol plans to give So- 
long Jr. a try at a world’s speedboat record 
on Salton Sea, in California. 


‘PRINT PHOTOS 


CHINAWARE / 
Get This 


From Your 
Dealer! 


* PHOTOGRAPHERS: 


VOC CAN PRINT PHOTOS 
ON PRACTICALLY ANY SURFACE! 


EASY TO USE.— BY CONTACT, BY PROJECTION 
— ON METAL, GLASS, PAPER, PLASTICS, WOOD, ETC. 


Free Booklet Let your iniagination go! Find new uses for your 
photographic hobby! Put those pictures you, prize 
most on display in hundreds of interesting ways. It’s 
all possible with the new Martin Multi-Mulsion—a 
simple, practical emulsion which sensitizes almost any 
surface for photographic reproduction. Ready to use. 


Applied in one coating with a brush or cloth. 
Works with ordinary darkroom equipment. 
THE GLENN L. MARTIN CO., BALTIMORE 3, MD. 

ASK YOUR DEALER ABOUT 


LENN L. Mastis | 


Ò WOODEN 
JEWELRY / 
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- FASTEST BLADES ON EARTHb» Faia 
mv SAG TEE =) IN 


44 UNDEFEATED THE 
WORLDS SPEED WORLD'S 
ICE-SKATING AMATEUR 
CHAMPION, SPEED 
7 thou ot & “one, TEN 
Sj AND 25 


THE 5,000 
J AND IQ.OO0-METER 
RACES IN THE 


e". 1028 ancigs2 
NE OPCS. 
z S) 


X 


= ...FLASHING 


X B J e 
OKey. i i > GE FARTHER AHEAD 
?/ IRVING TOOK 3 * ES, OF THE PACK WITH EACH 

‘A JOB SWEEP- b 4 m. TRELESS STROKE! 


ING OFF THE JS EM : 7 Be UH nag 


r NE ie Sa 


e 
COACHING FUTURE AMERICAN 
KATING GREATS FORTHE POST- 
WAR WINTER SPORTS OLYMPIC 
GAMES AT ST, MORITZ, 
Q UOS SWITZERLAND IN 1948, 


" Mina. ve I 
^e WM 


(2 
use 
' Gillette 
g y PON au ^.JAFFEE GETS THE BEST-LOOKING 
Ee Blades SHAVES AMAN CAN ENJOY BECAUSE 
$ S 
a with the s#ARPE- F edges GILLETTE BLUE BLADES 
, ever honed! WITH THE SHARCEST EDGES EVER 
@ You look sharp for you enjoy the BONEDE E Pee De MONEY 
swellest shaves ever. You feel sharp DOUBLE EDGES MEAN 
because they’re refreshing and give Gu DOUBLE ECONOMY! 


you a lift. You are sharp for you get FRIDAYS AT : 
far more shaves per blade and save |OPM EST OVER ABC NETWORK.GILLETTES CAVALCADE OF! 
money. Ask for Gillette Blue Blades. | SPORTS ALSO AIRS WORLD SERIES AND OTHER CLASSICS YEAR ROUND, 


Gillette Safety Razor Company, Boston 6, Mass. 


Copyright, 190, by Gillette Safety Razor Company 
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Anco RAIN-MASTER 
“Dead - Locker” 


WINDSHIELD WIPER 
ARMS and BLADES 


BLADE SNAPS, ONs.. 
STAYS PUT 


"CANT FALL OFF 
CANTY BLOW OFF 


A war-born invention—by nad 
for military aircraft—now for your car. 


DON'T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 


He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them —Newest Models! But 
he forgets to remind you? Too busy? 
You can't shoot him for that! 


PATENTS. 
MAKE JOBS 


After all, it's your car to protect. So 
youremind him.Get RAIN-MASTERS 
... patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war — 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


Ask for RAIN-MASTER Windshield Wiper 
Arms and Blades next time you buy gas. 


THE ANDERSON COMPANY 
Established 1918 
GARY, INDIANA 
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Decorative Window Frame 


AN INTERIOR window covering that per- 
mits a wide variety of decorative effects is 
produced by Robb-Hill, Inc., of New York 
City. The wooden Windo-Frame, which is 
sold unpainted, is adjustable in width from 
39 to 45 inches and is 65 inches long. 


Í 


Helps Find Things in the Dark 


EasiLv attached to switches, door knobs 
or other objects, the Radi-Glo button made 
by the Lustrolite-Cleveland Corp., of Cleve- 
land, eliminates fumbling around in the 
dark. A small plastic ring, it contains a 
sealed band of glowing material. 


.MAI MON CNN CS 


READY FOR IMMEDIATE DELIVERY! 


Ios FACTORY 
hpg, Wt. 18 Ibs. j 
€ 1: 1. 
DELUXE JIG SAW P - 


For HOBBYISTS, CRAFTSMEN 
and LIGHT PRODUCTION 


NO MOTOR NEEDED—JUST PLUG IN! 
PORTABLE . .. SAFE... CUTS CLEAN 
AND SMOOTH—NO SANDING NECESSARY! 


ANNOUNCING a remarkable, PATENTED, MAGNETIC Jig 
Saw—better-performing, better-quality than famous PRE-WAR 
SYNCROS—now ready for immediate shipment anywhere! 
SYNCRO needs no belts, no gears, no oiling. No motor to 
buy. This high-speed, short stroke action. and freedom from 
belts, makes SYNCRO so safe even small boys and girls may 


operate it. Get this husky, powerful, 18 pound saw . . . so 
easily portable . . . you can use it anywhere—even on the 
kitchen table . . . so smooth-cutting no sanding is necessary! 


Cuts intricate designs on %” soft wood. !&" plywood and thin- 
ner hardwoods, plastics. thin metals. Leaves no ragged under- 
Sides on plywood or heavy cardboard. The rapid action blade cuts to the 
center of a 27" circle. SYNCRO is a rugged, powerful power tool for excep- 
tionally high quality work but is not for ordinary lumber cutting. Ideal for 


hobbyists, craftsmen, light production. Perfect for models, displays, puzzles, mer, "Lent, stroke" | J- 
inlay: rT ra 


silhouettes, toys, marquetry, games, what nots, etc. Order yours now into tectà-stead ti 
on our 10 Days Money Back Trial offer—enjoy a lifetime of use! adaha, 


are 14,100 strokes per 
r ting strokes pius? 
15 OUTSTANDING SYNCRO FEATURES * » RUIT 
(1) WORLD'S SAFEST SAW. (2) sliding, (8) BASE rig" x ema” “Family Sow!” noteren Cur wood 
PORTABLE . . . plugs in io 60 . a heavy. durable die casting. “The Syncro Unless piece - 
cycle A.C, 110-130 volt wall out. (9) ARM is of specially formed Power Saw or. i4, 
let. (3) NO ROTATING MOTOK steel stamping x 1*. Return dered from you 
NEEDED, SYNCRO'S self-contained ing of heavy duty steel. Guide Ín 1940 is stil] actions 
magnetic power unit transmits A.C. Slide of plated steel and adjustable EU Wee 
Magnetic impulses to armature dia: to varying wood thicknesses. Ad. Sawing merrily 
hragm— power ferred to saw — Justment Screw permits taz EY uon. 
lade. COIL contains 14% lbs. No. changes in length of (then 8) has 
19 insulated copper wire, com- stroke to compensate for voltages Used it in the 
pletely taped, impregnated, baked. of 110 to 130 A.C. (10) THROAT attic. kitchen, 
Guaranteed not to burn out! MAG: CLEARANCE is ^ 


a" permitting his room, in 
NET CORE contains 58 layers of work on square sheet of wood, the basement 
metal. DIAPHRAGM of spring steel. metal, plastic. 27" on the diagonal. shop, I use it 


heat-treated under special process, ttl) 5’ cord . . . extension Un- 
Suspended on L-l-V-E rubber mount-  derwriter's approved electric cable — 100. We never Pg cut nier un. 
ing cartridge (4) "14,400 with molded rubber plug. (12) Worry about ac- jess inner | 

OKES PER MINUTE: (5) NO BLADES are 5" pin end style of  Cidents due to forallu* del 


RECIMHOCATING OR ROTATING finest steel, 18 teeth per inch. i 

HECIMOCATING Qoi MOTATING finest eri IR epe eh. its Magmetie fed inig ‘finde lke 
NEEDS OILING. (7) TABLE TOP FEET. (14) DURABLE—will lasta feat e 1. No wonder SYNCRO 
10” x 10”, a heavy, thick. durable lifetime, (15) HIGHEST QUALITY feature. I is the world's Safest 
alloy die casting L4" thick, ribbed guaranteed By the trademark lyaf Saw . . . a feature MEN 
base, Surface smooth for easy name ‘'SYNCRO’ = Mr. B.H. Smith, old and young users Mes 


Rexburg,Idaho acclaim! 
ORDER on 10 DAYS TRIAL! 


So you may order with complete con- tions. Then. if it docs not satisfy you SAW CORPORATION, Dept. 
fidence, read this SYNCRO TRIAL — perfectly in every way, retur : v Y 
QFFEH: When you et your saw, plug paid witi in 10 ‘dare Of delivery. date. ROCHESTER, MICHIGAN 
je A.C. 110-130 volt — and we will ref rom; 
Outlet and saw according to instruc: 1y without questioning. Order now. g (EXPOrt Address: 120 W 
; Here's my or 


HOW TO ORDER—DO IT NOW! .,2000, 


A 
FOR ‘Factory, Please xe 

Coupon with Postal Note, Money er pon. S we $ E aye 

Order or check for oniy $17.50 plus packed. IN ex Hue ot presen 8 Plose 812 80. phis weak to len 


Plose 817.80. phu state s 
Parcel Post or, Express Carrying Oorder-we'll ship same day order is E Ship sawt 


guy ana we wini ship saw Collect for received., (No complete COD ordere g [] Express charges collect or O (Parcel Pont) charges coll 
reel Post or Express Carrying epted. state sales tax (if DES whiel e 
Parcel Fost og Express carrying accented.) Add s B D Express, for which 1 enclose an extra $.. 

J Parcel Post, for which I enclose an extra! 


v Back Trial Offer, 
s. as payment. Please gi 


SAW CORPORATION 
DEPT. B-27 : 
ROCHESTER. MICHIGAN y 
I WORLO'S SAFEST SAW B osos 
EXPORT ADDRESS: 120 WALL ST., N. Y. CITY 1 palus ade s: poop E x 
WORLD'S LARGEST MAKERS OF ELECTRIC JIG SAWS [Eos a a pom p 
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One-Hand Juice Squeezer 


You can squeeze all the juice out of an 
orange with one hand tied behind your 
back with the new Juice-All extractor. The 
halved fruit is placed inside the cast- 
aluminum bowl and one downward stroke 
on the handle forces out the juice, which can 
then be poured from the lip on either side. 


JOHNSON 
SEA HORSE i5 


World. 
Wide 
Favorite 


Tiny Tube for Hearing Aids 


Onty %-inch long and %-inch wide, tubes 
like this powered such war devices as 
walkie-talkies and mine detectors. Now their 
maker, Sonotone, is using them in hearing 
devices. Three of them go into Sonotone's 
latest instrument, which can be used for 
either low- or high-powered amplification. 


JOHNSON is the outboard motor that 
leaves its wake around the world! Wherever 
men use boats the Johnson Sea-Horse is a 
familiar sight — because it is DEPENDable. 
It offers users the simplicity and relia- 
bility of twin cylinder construction. It has 
all features that contribute to brilliant per- 
formance. Remember, outboard 
motoring’s great improvements 
(Alternate Firing, Reverse, Dual 
Carburetion and others) are 
JOHNSON developments. 


* New. Describes the 1947 line. 
Write for it. See your Johnson dealer about delivery. 
Look for his name under “Outboard Motors” in your 
Classified phone book. 

JOHNSON MOTORS, 500 Pershing Rd., Waukegan, Ill, 


1947 SEA-HORSE MODELS 
Small Alternate Firing Twin . . . . 31 Ibs. 
Medium Alternate Firing Twin . . 44 Ibs. 
Large Alternate Firing Twin . . 7014 Ibs... . 9.8 H.P. 
Super Alternate Firing Twin . . 924 Ib: 16.0 H.P. 
Heavy Duty Opposed Twin . .. 115% Ibs. . . 22.0 H.P. 


All H.P. ratings above are O.B.C. Cer- 
tified Brake Horsepower at 4000 r.p.m. 


2.5 H.P. 
5.0 H.P. 
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nap: om Gear Pullers 


give you safe, uniform power over entire range 


On the testing floor...in maintenance stamina that make easy jobs out of the 
operations... wherever there is a need tough ones. 

for gear pullers, Snap-ons are favored Snap-on pullers are part of a complete 
by men who know good tools. There Jine of 4,000 tools available through 
are four definite reasons for this popu- — Snap-on's nationwide, direct-to-user tool 
larity: (1) Snap-ons have more "lock- ^ service, Write for free catalog. 
ing power" for added safety. (2) They E 
give you a "tip-less" pull that prevents -— D AS 
binding. (3) You enjoy smooth nA OAT OL 
uniform power for easy pulling if. 

over the entire range. (4) Snap- = 
on pullers are available in a V 1 
wide range of types and sizes. z 
You'll like the comfortable, well- 
balanced feel of Snap-on pullers, 
They have the ruggedness and 


SNAP-ON TOOLS CORPORATION * 8060-B 28th Avenue, Kenosha, Wisconsin 
) FEB. 
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KEEP WARM Y 


RANGE | SAVE FUEL Y 
y 

windows, doors, base- 

boards. Stops expensive 

7 heat leaks. Keeps out 

/ dust and dirt. 
F Just press into place. 
"il | Use inside or outside. 


BETWEEN YOU AND THE COLD 


* A pliable, plastic 
weather-stripping, easi- 
ly, quickly applied to 


| Can be painted. Mortite 
does not shrink or 
crack. Also plugs cracks 
around drainboards, 
bathtubs, etc. 


Roll covers about 80 feet, 
enough for 5 windows. 


€ 


AM 


| $125 AT HARDWARE,PAINT,DEPT. 
STORES AND LUMBER YARDS 


Higher Ask for Mortite Booklet! 
west of 


Rockies J. W. MORTELL CO. 
and Canada 534 Burch St., Kankakee, 


Steel Wheels 


To Build Your Own Wagon, Cart, Toy, ete. 
4 rubber tired, Jacieion made, pressed steel 
wheels with red enamel finish. Ready to use axles — 
Peace at both ends, Acorn nuts supplied. Order 
Y' WHEELS WITH SOLID RUBBER TIRES 
4" Wheels, 3⁄4” bearing, Steel Dii 
6" Wheels, %” bearing. Steel Disc. 
WHEELS WITH SEMI-PNEUMATI. 
6”x1.50 with 36^ Selflube Oil Bearing.. 
8”x1.75 with %” Selflube Oil Beari; 
| AXLES, COLD ROLLED STEEL 
%"x14" long, threaded both ends, NickelCapNuts .40 
567x167 long, threaded both ends, NickelCapNuts .60 
44x18” long, threaded both ends, Nickel Cap Nut: 
Sent postpaid in U. S. on receipt of pri 
CIRCLE METAL MANUFACTURING COMPANY 
4272 E. PACIFIC WAY LOS ANGELES 23, CALIF. 


Easy to use as a pencil! Draws parallel lines, 
straights, curves, circles with paint, enamel, 
lacquer, etc. Do your own striping on autos, 
furniture, toys, bikes, model planes. signs, 
linoleum . . . make wall board look like tile. 
Painters —craftsmen, order today! Type " 
Master Painters" Striping Too! complete with 
a 


tip for 1/16" stripe, $1.00. Extra tips 1/64", 
1/32". 3/64", 1/16", 5/64", 3/32", 1/87 75c 
each. Tool with complete set of 7 tips $5.00 
(C.O.D. orders 25c extra.) Dealers write! 
WENDELL MFG. CO. 
4234-A Lincoln Ave., Chicago 18, Illinois 


Y COMPANY, INCORPORATED 
THE MOST DISTINCTIVE NAME IN RADIO COMMUNICATIONS 


A WHOLE SHOP 
FULL OF TOOLS 
(Ww ONE! 


Use it for grinding, 
routing, drilling, 
sawing, polishing 
carving.sanding and 
9,994 other uses, 
Increases your skill 
and your scope, 
Precision-engi- 
neered,AC-DC. More 
exclusive features 
than any other tool, 


Exclusive 
Safety 
Fingergrip 
for fine 
detail work 


$2250 


COMPLETE WITH 36 ACCESSORIES 
IN FITTED STEEL CASE 


Wood, Metal, $3175 Volve if 
Works Glass, Plastics Purchased Separately 


CASCO ELECTRI-CRAFT TOOL KIT 


CASCO PRODUCTS CORPORATION, BRIDGEPORT 2, CONN. 


START HOME MAIL ORDER BUSINESS 


Start small—grow big. Amazing new course shows you 


the way. Write today for full particulars. No obligation. 
BELFORT (Dept, 0) Engineering Bidg., Chicago 6, I. 


"e 30% to 40% : 
lome.. 


on Your New 


when you build a home! Buy it direct from our mill at 
our low factory price. We ship you the materials—lum- 
ber cut-to-fit, ready to erect. Paint, glass. hardw: 
nails, etc., all included in the price—no extra chari 
Plans furnished—also complete building instructions. 
wonder our customers write us that. we saved them 30% 
to 40/7. Prices subject to change with- 
‘out notice. 

Handsome Big CATALOGUE 
Pictures wonderful homes in colors at 
money-saving prices. Designs to suit 
everyone. Send 25e for catalogue today. 
5f LEWIS MANUFACTURING CO. 

1372 Lafayette Ave., Bay City, Mich. 


in. Colors 


STOP FUEL AND OIL LOSSES; GET 
BURD “GRAF-FLOX” PISTON RINGS 


€ Budget-conscious car owners find added pleasure in 
driving, after a re-ring job with Burd “Graf-Flox” 
Piston Rings they appreciate the worthwhile savings 
of gas and oil. There’s a bonus of fun from hearing the 
sweet sound of a smooth running engine, too . . . and 
from feeling the instant response at the touch of the 
accelerator. Try a set of Burd "Graf-Flox'" Piston Rings 

. they're quicker-seating, longer-lasting because they're 
made of electric-furnace iron, precision finished and 
"Graf-Flox'" treated. Mail the 
coupon today for two FREE 
booklets. 


BURD PISTON RING CO. 
Dept. PS . Rockford, Ill. 


GRAF-FLOX 
pl STON RING. 


BURD PISTON RING CO., DEPT. PS 
Rockford, Illinois 

Gentlemen: 

I'd like copies of your ''Servicemen's Handy 
Handbook,’ which tells how to keep my car in 
good working order, ond the booklet ‘No Job 
For A Dub.“ 
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AMAZING 


Another Quality Product from the House of Hudson 


“de HUDSON 
TURBO GRINDE 


SHARPENS 
Everything for 
Home and Shop 


Simplest operation possible. Just attach 
to any ordinary faucet, turn on the water 
and the sensational patented Hudson 
turbo-jet impeller spins the wheel at 
more than 3,000 revolutions per minute 
—olmost twice the speed of a standard 
electric motor. Adjustable to 10,000 
RPM, depending on water pressure. 


hobbyist, mechanic, farmer. Precision 
built, quality throughout, Super -hard 
silicon carbide wheel. Stainless steel 


shaft. Chrysler Oilite bearings (never 
need oiling). All metal parts gleaming 
chrome. Colorful vinylite tubing. 
Sharpens knives, scissors, skates, lawn 
mowers, wood planes, bits, chisels, axes, 
hatchets ond all edged tools. 

FULL MONEY BACK GUARANTEE 

‘See Your Hardware Dealer 


HUDSON PRODUCTS CO. 


4422 5T. AUBIN AVENUE 
DETROIT 7, MICHIGAN 


HUDSON PRODUCTS CO. 
4422 St. Aubin Ave., Detroit 7, Michigan 

Enclosed is a $8.95 ( ) check, (__) money order for which rush to 
me, postpaid, one Hudson Turbo Grinder with full instructions for use. 
1 understand the Grinder carries a full, money back guarantee. 


Name of Hardware Deoler.. 
Address ..... 
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Electric Comforter Has Zipper 


Waen the rayon satin cover of Westing- 
house's new electric comforter is ready for 
the dry cleaner, it can be removed by un- 
zipping a 36-inch zipper at one end and 
untying several tapes that fasten it to the 
warming sheet it encloses. The warming 
liner is washable. The underside of the 
cover is made of slipproof spun-rayon faille. 
The control that sets the temperature for 
the electric comforter is housed in an orna- 
mental box. 


Radio for the Hard-of-Hearing 


Two separate controls, one for a standard 
loudspeaker and another for listeners who 
are hard of hearing, are incorporated in the 
new Emerson table-model radio. A person 
with impaired hearing has only to plug 
into the radio and use a plastic ear receiver, 
which goes with the attachment. Volume 
can then be adjusted to the listener's wishes 
without interfering with the volume of the 
regular loudspeaker. 


a9 of em o 
ve e na «ds 


HARLEY-DAVIDSON 


FOR THIS TIMESAVING 
WOODWORKING TOOL 


* This easy-reading GREENLEE 
HANDY CALCULATOR swiftly solves 
i your woodworking problems. Just 
Ee set the dial: convert linear feet to 
board feet; get slope per foot in de- 
grees; compare hardness, weights, 
shrinkage, warping and working 
ease of various woods. More, too- 
bit sizes for head, body, thread of 
screws; nail specifications; tool 
sharpening hints; protractor. 6” 
diameter, fits your tool kit. Heavily 
varnished cardboard. Special offer 
Order now, send 10¢ (not stamps) 
in next mail. Greenlee Tool Co., 
2122 Columbia Ave., Rockford, III. 


Em OR 
GREENLEE 


POPULAR 
250 science 


SEZ THE DOCTOR 
FIX IT YOURSELF! 


You don't even have to be handy with tools . . . just get an 
O'MALLEY FAUCET REPAIR SET . . . read the simple direc- 
tions . . . and in a few minutes you can cure your faucet of 
its messy, water-wasting, nerve-devastating Drip-Drip-Drip. 
ss than a dollar, depending on the size you require, 
wherever hardware is sold. 


Edward O'Malley Valve Co., Chicago 19 


O'MALLEY FAUCET REPAIR SET 


(cash or 

(or pay postman 

only) for complete scale 
ne can read thi 


E IDGET VE 
D DOI S WITH Tod v3 
MOTOR INDUSTRIES INC." Dept. PS-3 KEARNEY. NEBRASKA 


FINE TOOLS 
NWEEO I 


FINE OIL. 


* Lubricates 


éf 


«Cleans « Polishes 


SOLD EVERYWHERE 


"e 


A complete kit of abrasive wheels 
* Many sizes and grits. Each wheel is made 
of layers of abrasive cloth; you get a new 
surface simply by peeling off the old one. 
Exclusive Field construction assures flexi- 
bility for life of each wheel. Indispensable 
for deburring, removing tool marks, grind- 
ing, polishing and lapping. Kit includes 184 
wheels, 8 mandrels of standard sizes and chuck 
for V2" shaft bench grinders. A real addi- 
tion to professional or amateur work shop. 


Price $12.75 complete fob Dayton 


FIELD ABRASIVE 
SPECIALTY MANUFACTURING CO. 
126 S. Ludlow St., Dayton 2, Ohio 


STUDY NATURE. ..DO LAB 
RESEARCH in Your HOME 


with this PROFESSIONAL 
50x—300x 
FEDERAL MODEL 40 


ACCOMODATES 
Au stanoaro | 
EYE PIECES 


AND 
onectives 


@ 2 Tapered Clear View Oculars 

@ Direct Reading Drawtube 

@ Coarse and Fine Adjustments 

€ 10x- 20x Achromatic Objective 

€ Standard Society Objective Thread 

€ Disc Diaphragm Light Control" 

@ Rugged Full Tilting Frame 

€ Optically Ground Mirror 

€ Large Size Stage (4" x 4") 
At Scientific — Photographic 

& Department Stores 


All-metol corrying 
case available $8.50 


FEDERAL Federal. Manufacturing 
ae, and Engineering Corp. 


—— — —  — - — ewe — — —— — —— ee 


Makers of Federal Cameras ond Enlargers 


213 STEUBEN STREET . BROOKLYN 5, N. Y. 


THE BRUSH WITH 
THE STEEL BACK 


Speed Sweep brushes are replacing 
old style brushes in thousands of 
factories, warehouses, and stores 
because they sweep faster, cleaner 
and easier. Speed Sweep brushes 
also outlast ordinary brushes 3 to 1. 
There is a Speed Sweep to meet 
every requirement. Write for styles, 
sizes and prices today. 
wig TN OE TEE TE T | 


Milwaukee Dustless Brush Co. 
530 North 22nd Street 
Milwaukee 3, Wis. 

Please send me complete 
Speed Sweep brushes. 


information about 


State. 
eres 


FEB. 
1947 29l 


gum mm 
z 
D 
3 
^ 


GREAT NEW TOOL! 


The world-famous Mead Band- 
sander is ideal for home workshop Shows 
use! This remarkable machine use on 
quickly shapes, sands, carves and inside 
plastics! 777-77 
Works equally well on inside cut- 
out openings or irregular outside 
edges. Gets at places no other 
can! Tilting table for bevelling, 
Chamie rug. Rust-and-sweat prooi 
top. Ball bearings. Saves time, f 
r, money on jobs in any home 
» industrial shop. Invaluable to 
home-craftsmen, makers of pat- 
terns, tools, signs, costume 
jewelry, castings, forgings, orna- 
ments, radio and electrical parts, 
stampings, etc Nothing else like 
it. Sold on 5 Day Trial, money 
back guarantee. Circular Free! 
Cuts Fastand 
Clean . 
Saves Filing, 


openings 


GIVE MORE 
BRIGHT LIGHT 
LONGER 


THE MACHINE THAT 
AMAZED THE EXPERTS, 


WRITE for FREE circular 


Send for free details on **the machine that 
amazed the experts!'' Rush a postcard today 
for Circular, surprisingly low price. Hurry! 
MEAD SPECIALTIES CO. 


4114 N. Knox Ave. ,Dept.227, Chicago 41, II. 


HERE IS PROOF! BASED ON TESTS CONDUCTED 
UNDER GOVERNMENT STANDARDS 


THREE LEADING 
BRANDS testen | BRIGHT STAR | BATTERY A 


Sand Casting—Forging—Heat Treating— Case Hardening 


| BRONZE FOUNDRY 


is. again available in limited quantity 
without priority. Orders filled in sequence 
as received. INVENTORS-SCHOOLS- 
CRAFTSMEN use FOUNDRYETTE for 
making castings quickly for new inven- 
tions, for instruction. and general pur- 
Dose. Order now for early delivery. 
Three sizes are available capable of 

ing bronze castings of 112. 3, and [] 
pounds weight, inum, copper, brass 
etc. Domestic gas supply and 110 voli 
AC or DC energy required for operation. 
Write for circular. 


| KANSAS CITY SPECIALTIES CO. 
Each column adds up to 10 cents, but BRIGHT STAR Box 6022, Dept. S-75 Kansas City, Mo. 
leads the field with 70% VERY BRIGHT LIGHT. 


And that's not all... Bright Star batteries give 
150% of the Light Industrial Test requirements as 
specified by the U. S. Gov't Bureau of Standards. 


<. . and there are more @ Onan gasoline- 

\ engine-driven Elec- 
tric Plants supply 
reliable, economical 
electric service for 
any use Portable. 
stationary or stand - 
by models. Wateroc 
air-cooled,compact 
and rugged. 


AC, 350 to 35.008 watts in 


BRIGHT STAR FLASHLIGHTS 


sold than any other make. 


they, too, have been 


volts. SURE. CHARG- 
ERS: 500 to 3,500 watts; b, 
12, 24, 32 volts 

Write for folder 
SRM D.W.ONAN & SONS INC. 


CLIFTON, N. J 1848 Royalston Ave., Minneapolis 5, Minn. 


best since 1909! 


POPULAR - 
252 science 


| 


i 3 out of 4 Carpenters 


“In your opinion, which make of handsaw is highest 
in quality ?" Thousands of carpenters were asked that 
question. Three out of four replied, "Disston saws" 
...& high tribute indeed, for it comes from men 
who know saws best. 

The reasons for this preference may be summed up in 
what one carpenter says, "You can't beat a. Disston 
for good, clean cutting and long life.” 
Ask your Hardware Retailer for a fine 
looking, fine performing Disston Saw. 
Also ask him for a FREE copy of “The 
Disston Saw, Tool and File Manual," or 
write to us direct. 


HENRY DISSTON & SONS, INC. 
210 Tacony, Philadelphia 35, P. 


ZION 


Genuine full-color 


KODACHROME PRINTS 


Now available at new low quantity prices, 
Order through your Kodak dealer. 
EASTMAN KODAK CO., Rochester 4, N. 


[SMALL EFFICIENT 
SPEED REDUCER. 


Just the thing for the Home Work 
Shop, Hobby Shop, Bench Work, 
Animated Displays, Light Produc- 
tion work. Used daily in thousands 
of homes and shops. Sturdy, com- 
pact, (see dimensions). Case of heat 
treated aluminum. Gears. SAE 65 
(British) Gear Bronze. Worm of 
case hardened steel. Timken Bear- 
ings throughout. "Torque capacity 
100 inch pounds. Available in 4 dif- 
ferent assemblies (shown below) 
and in these standard ratios: 
25-1 
30-1 
40-1 

16-1 50-1 

20-1 60-1 
When ordering be sure to specify assem- 
bly and ratio required. Shipping weight in 
carton, 8 lbs. Full money back guarantee. 

Prompt deliveries. 


U.S.A. 


The saw most 
Carpenters use 


y 


Y. 


518.56 


NET — POSTPAID 


8-1 
10-1 


tHE OHIO GEAR co. 


1422 EAST 179th ST. + CLEVELAND 10, O 


Start Your Own Business! 
Here's your best opportunity to be 
your own boss and get into the big 
money! Start your own welding shop— 
minimum investment required. Hobart 
offers 1000 welding combinations with 
Multi-Range Control for better welds 
—Hobart’s Remote Control speeds up 
work—makes you more profit! 
You Can "Build Your Own" HOBART 
Save hundreds of dollars, build your 
own gasoline drive Hobart orc welder. 
You need only o Hobart generator, a 
used auto engine and chossis, With 
this portable gasoline drive welder, 
you can go any place. Free booklet 
tells you how, Write for details. 

The Finest A. C. Welder Ever Built 
Hobart A. C. Arc Welder for single 
phase lines. Handles auto repairs 
economically — ideal for all types of 
light metal work. Use coupon for details. 

HOBART WELDING SCHOOL 

Individual instruction, expert in- 
structors, low cost. Qualified under — MéelderstVexe 
G. I. Bill of Rights. Pocket Guida 


Kotak Brothers Co., Box P-27 free! 


T Troy, Ohlo One of the World's 
| (Cy Largest Builders of Arc Welders 
I'm interested in Hobart Arc Welding. Send 
my free book, details on items checked, 


D) Ges Drive Welder [] Build Your Own 
DA. C. Arc Welder O Welding School 


* Electric Drive 


* A, C. Welder 


NAMI 
ADDRESS. 


: Hobart Bros. Co., Box P-27, Troy, Ohio 
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PRINTED IN 8 NATURAL COLORS—SHOWS 182 SPECIES 
Here is the first authentic map of fishing. 
Size 3 ft. by 3 ft. Lists all record fish— 
shows weight and where caught. Gor- 
geous print of beautiful color painting 
and suitable for framing. Ideal for office. 
den, club or lodge. Wonderful as a gift, PREPAID 
Price only $5.00 rolled in tube and 

shipped prepaid. Also Map of Dogs $7.50 and Game Birds 
Map $3.00. If your dealer cannot supply—order direct. 
Dealers wanted. 


THE SPORTSMAN'S MAP CO. 
422 So. Dearborn St., Chicago 5, Ill. 


MAKE A GOOD LIVING IN YOUR OWN BUSINESS— 
sharpening saws with the Foley Automatic Saw Filer. 
It makes old saws cut like new again. All hand saws, 
also band saws and cross-cut circular saws can be 
filed on this ONE machine. 


THERE ARE HUNDREDS OF SAWS TO BE FILED in 
your own neighborhood, used by farmers, carpenters, 
homes, schools, factories, etc. W. L. Tarrant writes: "I 
left my old job last 
September and in 10 
months have filed 2,159 
saws, We have a lovely 
business worked up and 
cannot keep up with 
the work." 


Send for 
FREE PLAN 


Shows how to 
start thissteady 
cash business. 
No experience 
needed.No eye- 
strain, no can- 
vassing. Send 
coupon today. 


FOLEY Znati SAW FILER 


FOLEY MANUFACTURING CO. 

219-7 FoleyBldg., Minneapolis 13, Minnesota 
Send Free Pian on Saw Filing business, no obligation 
Name. 


Address. 
4444444444444 AA. 
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CORODEX R EMOVE R 


THE WAR-TIME MIRACLE LIQUID which cleaned millions 
of parts during war effort. CORODEX positively re- 
moves RUST and CORROSION regardless of depth, 
from iron, steel, brass, bronze, copper, chromium and 
nickel. Cleans tools, hardware, sports equipment, 
household utensils, etc., for a few cents a piece. No 
RUBBING or hard work. 

CORODzX IS GUARANTEED TO REMOVE RUST. 

Valuable Manual of Rust Control free with order. 

On sale at all Sears Retail Stores in HARDWARE DEPTS. 

50c and $1.00 in Mid-West (Slightly higher elsewhere) 


SEARS, ROEBUCK AND CO. 
CHICAGO, ILLINOIS 


(CorOdex is made by Allied Products Co., 1133 Newport Ave., Chicago) 


MACHINE SHOP EQUIPMENT 


Just off the press!—Every man 
who owns a workshop should 
have a copy of our new, up-to- 
age catalog of 


the-minute, 200 
Machine Shop 
latest tools 
manufactu 
plete wit lustrations, descrip- 
tions, pric Prompt delivery 
on most tools listed in this book, 
Available at cost of printing—50c a 
copy—get yours today! Price of Cata- 
log Refunded on First O; 

$5.00. Send Check or Money Order to 


CENTER TOOL CO., 152 Centre Street, Now York 13, N. Y. 


Build Your Power Tools With 


OUR BALL BEARING ARBORS 


New Departure self 
lubricating bearings fm 19.009 rpm 


L.H.Th'ds 
also 


1 inch 
between 


CS-5 D 
ID picturea 
B33 $4.95 PP CS-Sax121/ spindie, housing 2x8 $8.25 P! 
Bit BAe eee — C6-ax121 spindle, housing 21⁄1x8 $9.25 
y C8-1x171/ spindle, housing 25x11 $16.95 Pi 
Sanding Discs, Tru-Running, Aluminum Alloy, 1/2 inch or 5 hole, 
8^inch dia, $3.50 PP. 9 inch dia, $4.95 PP. 10 inch dia. $6.50 PP. 
Full stock of V belts and pulleys for immediate delivery PP. 


POLY PRODUCTS, 406 S. Chester Ave., Ct. 1, Dept. S2, 5, Calif. 


WORK BENCH 


Ideal for hobbyist or shop worker, 
this sturdy, useful bench makes home 
handiwork a joy! Heavy top, 2 large 
drawers. Tool rack, strong shelf, bins 
for nails and bolts. 59" long—23" wide $16.95 
—36" high. Shipped unassembled, 

easily set up (from instructions). F.O.B. Phila. factory. Check 
or money order. Money back if not satisfied. 


J. B. NOLAN, Box W, 5040 Walnut St., Philadelphia 39, Pa. 


AUTOMATIC GRIP 


SCREW- 


DRIVERS 


UNSURPASSED, 
QUALITY 
Plus the 


EXCLUSIVE GRIPPER 
UPSON BROS., INC., 86 EXCHANGE ST., ROCHESTER 4, N. Y. 


RADIO Builders, Experimenters 


Here's a wonder- 

ful value in an AC- Volt- 
Ohm-Milliammeter! This wide- 
coverage test unit with 2" moving- 
vane type meter reads: AC-DC 
volts, 0-25-50-125-250; AC-DC 
ma., 0-50; Resistance, 0-100,000 
ohms, 2400 ohms center scale; 
Capacitance, .05.15 mfd. Jacks 
provide range selection. In black 
akelite case with cord and plug. 
No. 84-306. Special Price... $5.88 


GET THESE HELPFUL 
ALLIED RADIO BOOKS! 


Radio Formulas & Data No. 37-752 


Radio Builders’ Handbook 
Simplified Radio Servicing Ni 
Radio Data Handbook Ni 
ALL SIX BOOKS No. 37-i 


ALLIED RADIO 
833 W. Jackson Blvd. - Dept. 7-B-7 - Chicago 7 


ALLIED RADIO 


See your ALLIED Catalog for Everything in Radio 


BRASS RODS 

For Home Work Shops 

For use on model 

boats, airplanes, 

Send 10c Today to Dept. J etc., keep a supply 
for Catalog of 45 Kits otthesetzee-turniny 
MEIER BRASS & COPPER CO. ^ i 


Kits available for all 
1155 Bellevue, Detroit 7, Mich. size requirements. 


NOW 93% MORE ENERGY, LONGER LIFE 


Get the New “Eveready’’ Flashlight Batteries 
The word "'Eveready"' Is a registered trade-mark of National Carbon Co., Inc. 


PLEXIGLAS 


VERSATILE, CRYSTAL-CLEAR PLASTIC! 

For hobbyists and use on home equipment 
Transparent - Sparkling - Strong & Durable - Light- 
weight - Can be machined, sawed, drilled, threaded - 
Easily formed and molded - can be bent or twisted by 
hand to almost any shape - Will not warp, craze or 
discolor in sun or weather - Bends light around corners, 
curves, angles - Perfect for lamp bases, bookends, 
tables, candlesticks, tableware, jewelry and novelties 
of all kinds! 


SHEETS — RODS — TUBES — ODD SHAPES 


ALSO dyes, cements, buffing compounds. Franklin 
Plexiglas Anti-Static Wax, Burnisher & Cleaner 


CADILLAC PLASTIC COMPANY 


659 West Baltimore Detroit 2, Michigan 


HOW TO MAKE 
LOOSE FIXTURES 


Hinges, door handles, 
coat hooks, drawer pulls, 
knobs, casters, bathroom 
fixtures, tool and cutlery 
handles, set in Smooth-On 
No. 1 Iron Cement, do 
not work loose. Mix the cement with water, 
apply it to the hole in which the screw, bolt, 
tang or other part fits, and insert the part. 
The Smooth-On hardens quickly and holds 
the part firmly in place. 


Smooth-On No. 1 has been a og standby 
for over fifty years, sealing cracks, stopping 
leaks, tightening loose parts and fixtures. 
Get it in inexpensive 1%4-oz., 7-oz. or larger 
size at your hardware store. "lf they haven't 
it, write us. 


REPAIR 
HANDBOOK 


40 pages. 170 diagrams. Simple 
instructions. Tested, short-cut re- 
pairs on home, garage and shop 
equipment. Pocket size. Paste the 
coupon on a postcard and send 
for YOUR free copy today. 


Home, Factory ans 
Power Plant 


s. Sign and Send Now 


SMOOTH-ON MFG. CO., Dept. 
570 Communipaw Ave. 


Please send me a Smooth-On Handbook. 


ADDRESS..... 


2-4T seess 


Doit wilt SMOOTH-ON 


IRON CEMENT 


FEB 
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BOICE-CRANE 
POWER TOOLS 


for shop men and 
homecraftsmen. 


BAND SAWS JIG SAWS 


SPINDLE SHAPERS BELT SANDERS 


Write for literature on this 
versatile, low-cost, 
sturdy line. 
BOICE-CRANE COMPANY 
944 Central Ave., Toledo 6, Ohio 


JA GAME SUPPLIES 
FREE! Club Furniture - Counter 
TAMOUS Games -  Punchboards 
ERA Mavic Cards Readers, Read 


the backs - Inks - Daubs - 
CATALOG 


Poker Chips - Tops Flats - 
Layouts - Game Boxes. 


PERFECT DOWELS 


... easily made 


other 

T n push 
SPEE- DOWL on d he lathe or drill press 
does the work! Cast bo tool steel blade. SIZES: 
2. 3, 4, 5. 6, 7 and 8/16" (illustrated at left). Only 
$i. ea. Special—any 4 of above for $3.50; complete 
Set of 7 for $6. Also individual sizes 9 to 20/16" (il- 
lustrated at right) each. SPEE-DOWL is Un- 
conditionally Guaranteed, Send postal note or check 
—we pay postage in North America, FREE Literature. 


JOHNS MFG. CORP. DEPT. B5 DUNELLEN, N. J. 


RACER POLISHED CAST ALUMINUM 


814 inches long. Heavy single unbreak- 
able casting. Free running 
rubber wheels. Can't rust. 
Trim, sleek lines. Looks like P 
models selling up to $12.00. , 
ASSEMBLY KIT only $ 


Includes all parts and unpolish $2 98 
casting. D 
SEND 


DEALER INQUIRIES INVITED. 
BARTON CO. P. O. BOX 442 MONTROSE, CAL. 


BUILD YOUR OWN MACHINE TOOLS! OW. 
Blueprints $1.00-Catalog FREE “ils T 


Dele contruction Blueprint on & Lewis matol ond wood-vorking 
for $1.00. 


dac G1 Tees ch. WHITE TOBATI” 


LEWIS MACHINE TOOL CO. 
P. 0. Box 7446, Sta. L, Dept. S, Les Angeles 23, Calif. 


Only $3.50 each Each volume contains over 
3 different volumes. 100 welding designs. Write 
5 $10.00.postpaid ^ Hobart Bros. Co. Box P561, Troy, O. 
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WYTEFACE 


TRADE MARK 


STEEL MEASURING TAPES 


POPULAR 
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KEUFFEL & ESSER CO. 


Quick, Easy, Lasting REPAIRS! 


Cracks, holes, dents in wood, plaster, 
concrete, metal, etc. — loose handles, 
rungs, knobs, screws — mistakes in car- 
pentry, etc. — fix them all with Savogran 
Crack Filler (hard as stone) or Savogran 
Wood Putty (easily tooled). Just mix 
with water, press into place. Stays put, 
hardens quickly, will not shrink! Can be 
painted pre-colored. Ideal for models, 
inlays, etc. Patented! Big 1-lb. can only 
30c at hardware and paint stores. 
FREE CIRCULAR 

Describes these and other 

Sovogran Products: Heavy 

Duty Cleaner, Remover & 

Bleacher (renews floors), 


Paint Brush Cleaner, Stryp- 
eeze (removes oll fin- 


| ] 
ishes), Coldfoam Soapless | CRACK | gm 
Soap Powder. muer) 6 
THE SAVOGRAN CO. 


Dept. 39, Boston 10, Moss. 


SAVOGRAN 


CRACK FILLER - WOOD PUTTY 


IN EVERY WELL-EQUIPPED HOME WORKSHOP 


PLUG-IN TEST LAMP 


Tests Everything Electrical 
Speeds Up Trouble-Shooting 


Used by Electricians, Mechanics, Appliance 
Men, Radio Men and’ Experimenters. Always 
ready! Plugs into any outlet! Tests continuity, 
open circuits, short circuits, grounds, etc. 
Chicks ail motors, radios electrical appliances 
and other devices. site qus eed. ne $195 

ost} omplete with lamp anc Mest leads 
FREE CIRCULAR (Pat. Pend.) 


HANLAN co. 
14198 W. Jefferson St., Los Angeles, Cal. 


Zo a Better Yok 


WITH ONE OF THESE 


EMPIRE LEVELS 


Smallest, most EMPIRE TORPEDO LEVEL 
handy and accurate E 

Level made. **Cigar- 

shaped''—no sharp 

corners to tear pocket. Aluminum stock. Only 3 oz. wat. 
9” long. Has Level, Plumb, 45° Vials. 

No. 26.. $1.75 


ALUMINUM LEVEL — N 


151 
Cast and Machined, a Beautiful Tool, with Patented, Re- 
movable Level and Vial. 
With 2 Plumb, 2 Levels, 2 — 45° Vials. 18”. 
24”. $6.00 28". 
Order EMPIRE LEVELS from your local dealer. 
Write direct for lii 


EMPIRE LEVEL MFG. CO 
707S.6th S Milwaukee 4, W 


SEND FOR 
FOLDER 
TODAY! 


DEPT. C 


MODEL TOOLS 


BOX 30 * BURBANK, CALIF. 


CROP-CONDITION 
YOUR SEEDBED witha 


TILLER 


USED FOR MANY YEARS BY 
U.S. DEPT. OF AGRICULTURE 


actually ''crop-conditions'" your seedbed for more 
profitable yields: 

+ «+ Increases nitrogen through soil aeration. 

+.» Conserves and holds moisture by complete 
and uniform pulverization of soil. 

+ ++ Provides more available plant food by mill- 
ing cover crops and fertilizer into the GROWING 
AREA of seedbed. 

Helps to destroy weeds and most crop pests. 
jelps to reduce soil erosion. 

1.; Promotes earlier and more complete germina- 
tion of seed by maintaining higher temperatures 
in seedbed. 

«++ Enables you to get on land sooner and get 
crops in while weather is right. 

Let us tell you about the many new improvements 
in the construction and operation of SEAMAN 
TILLERS. There is a size to fit your farm and 
your tractor . . . 36-inch to 72-inch, power-take- 
off and motorized models. SEE YOUR LOCAL IM- 
PLEMENT DEALER and write for literature today! 


DEALERS: Write us on your business letterhead 
if interested in handling SEAMAN TILLERS. 


SEAMAN MOTORS, Inc 
311 NO. 25TH STREET, MILWAUKEE 3, WISCONSIN 


© HARDEN FASTER 
€ SHRINK LESS 
e STAY IN! XK 


FILLS HOLES 
IN ONLY 
1 APPLICATION 


Duratite Wood Dough will fill rough 
| or irregular cavities in wood, metal, 
plastic or plaster in one application. 
(Duratite Surfacing Putty forshallow 
cavities). Can be sawed, cut, milled, 
sanded; are waterproof, fire resis- 
tant. Seven wood colors, in tubes or 
cans, at Hardware and Paint stores. 
Made by Manufacturers of famous 
Arrowhead Cement. 


WEBB PRODUCTS CO. 
232 South G Street, San Bernardino, California 
or Webb Company - Dept. $ - Norcross, Georgia. 


WOOD DOUGH anp SURFACING PUTTY 


POPULAR 
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NO OTHER LIKE IT- 


Ax 


The land-clearing saw you’ve waited for. Elimi- 
nates the hard work of clearing land of brush, 
saplings and larger trees. Propels itself anywhere 
—a woman or boy can operate. Powerful 6-HP dependable 
motor—use for belt work when not sawing. Year 'round ma- 
chine. Most popular wood saw we have ever built. E.E.Jackson 
made $1000 in 30 days. Pats. Pending on exclusive OTTAWA 
features. Low factory-to-user price. Fully guaranteed. 

OTTAWA MFG. CO., 201 Walnut St., Ottawa, Kansas 


Lumber—Plywood Available 
arold Hunt 
Haroid 


at 


D. C. MOTORS 


Good deliveries on 14; 36; and 1 
hp Motors. Available at special 
D.C. Voltages, Manufacturers of 
A.C. Generators, Rotary Convert- 
ers, Lighting Plants, Frequency 
Changers and high’ Frequency 
Generators. 


KATO ENGINEERING COMPANY 


1401 First Ave., Mankato, Minn. 


ONE-MAN SAWMILL (E55 THAN 
Easy To Turn Trees Into Money W] ||| 
Lr nd BELSAW MODELS 


d Zn 2 
erates, lath, in 10 to 24 foot saw. 

ag ee] ins lengths, MECHANICAL FEED, 

studding LCD x Accurate aet "works and positive 

SPAY] cogs. Use tractor or old auto engine for 

HGB U iow cost power. Thousands used for com- 

mercial sawing. Pays for itself quickly: Send 


post 
Lumber’ 


ELS, 
1846U Field Bldg., 315 Westport Rd., Ki 


Plastics Supplies 


Everything in plastics—Lucite, Plexiglas, Dyes, Rods, 
Sheets. Lowest prices. Send 3c stamp with name, ad- 
dress and this ad for catalog. 

PLASTICS MFG. & SUPPLY CORP. 
Dept. S-2 4707 Euclid Ave. Cleveland, Ohio 


RGAIN 


s City 2, Mo. 


rplus radio part: 
Condensers, 


NOW AVAILABLE 


America’s favorite compressed 
air rifles for indoor or outdoor shooting are back 
again! Available in .22 Cal. Single Shot and 
Magazine Loading types. At your dealer—or 
Ask for Crosman SUPER-PELLS 


order direct, 
too—the better ammunition for all compressed 


air rifles, available in .177 cal, and .22 cal. 


CROSMAN ARMS CO., INC. ROCHESTER 


NEW MIDGET ELECTRIC 


ML 


Plugs into Light 
Socket AC or DC 


It's new! It's handy! It's effi- 
Use the Midget 

r for hundreds of light-metal 

jobs. Does comparable welding 

Work with a 1/16 inch welding rod 


HENN 

h mashin x SN 

fike automobile fenaors, etc A 
the Midget Arc anywhere don ‘the 
anteed. Comes Feary aay x y^ to 


hundreds of money saving, 


now! SÈ? 
and helmet (equipped 
poly $3.95 plus postage charge ste 

from receipt and we'll refund your money immediately: 
RUSH YAIM ORDER N! 


MIDGET ARC WELDER to, ‘Strader Ave., Dept. T-205, Cincinnati 26, Ohio 


U- MAKCIT Tl ue SR 
AQUAMOBILE V8.4? 2 


for quick Home As- 
jet used Ford motors 


Necessary. 
üt all. Assembled frames ready for 

installation, Fast VEE bottom Marine Plywood hulls. 
SEND 10c (Sun do EX PAYING CATALOGS also show kiez on 
AYAKS, ROWBOATS, OUTBOARDS, DINGHIES 


Kayak Boat Co., 152R East 129th St., New York 35, N. Y. 


LIVE STEAMERS 


Blue Prints and Castings in 34" Scale for Six Engines 
Tom Thumb — Pacific 4-6-2 — Atlantic 4-4-2 
Tanker 4-6-6-T — New York Central Hudson 
4-6-4 — Union Pacific Articulated 4-6-6-4 
Write for Price List, | 
YANKEE SHOP, Machinists 
88 High Street, Danvers, Mass. 


HU LL AUTOMOBILE COMPASS 


A travel companion 
that shows direc- 
tions anywhere, any 
time. Write for Cir- 
cular. At your deal- 
er's. Price $3.95. 


Army surplus at 1/10 origina! cost. Very 
sensitive. Built on hearing CA principle, 


shuts out outside noise, No. 1 
Every One Brand New. 
lus 25c each for Postage. $2.95 


Pi 
D 
24) 71 BURSTEIN-APPLEBEE CO. 


1012 McGee, Kansas City 6, Mo. 


T. M. Reg. U.S. Pat. Off. 


For Cabinet Finishing 


we PLASTIC WOOD 


HOME wonKsHop / 


If you'd like a satiny smooth, professional 


finish on your next cabinet job—use 
Plastic Wood! It's an ideal filler for 
cracks or rough grains, dries tight and 
hard, sands to a swell finish and takes 
paint, lacquer or varnish perfectly. Here's 
an extra hint—knot holes or gouges just 
disappear when this handiest filler is used! 
Handles like putty—hardens into wood! 


. . dozens of other uses 
FOR FILLING... FOR REPAIRING... 


* Countersunk screws * Loose casters 
© Chipped furniture * Broken balusters 
* Nail and screw holes © Broken furniture 


€ You'll want Plastic Wood SOLVENT, 


too. Get both at one time. It is made espe- 
cially to control the consistency of Plastic 
Wood . . . useful also in removing dried 
Plastic Wood from tools and fingers. 


At all Hardware, 
Paint and 10c Stores 


PLASTIC 
WOOD 


Tube or Can 
FIBRE FILLER 


1547 259 


“For 35 yours it has been my dream lo 
pe s Hare it is—smar 


fast, economéical.”” 
fa. Cou In 
PRESIDENT, CROSLEY MOTORS, INC. 


WEIGHING about 1/3 as much and operatin for 
approximately 1/3 the cost, the new fine C. 
LEY reverses the trend towards heavier, more cum- 
bersome and expensive automobiles! 

Created by America’s leading light e Um nent, 
today's modernly streamlined fine C SRI com- 
fortably accommodates 4 big hake ee n 6". 4" 
builder, plus baggage. Compared with midget foreign 
cars, it's a big automobile—in all but weight and 
price! 

Revolutionary new  4-cylinder, valve-in-head, 
CROSLEY COBRA (COpper BRAzed) engine is the 
most talked-of technical improvement in internal 
combustion engines in 40 years—gives 35-50 miles 

er gallon of ordinary gasoline; speeds to 60-plus. 
Bret engine weighs but 59 lbs., yet delivers 26.5 

See—drive—this new, fine CROSLEY before 
Bets any car! 
CHECK THESE FEATURES 
ALL STEEL Construction, low center of gravity, 
Safety factors + MODERN Streamlining, the “au 
niy i gibe., curbside, ‘perfectly “batinced, i wal 


IVING,’ virtually 
* MORE 


power + 
oversize shock absorbers 
trafic: 20 

that’ 


U. S. 
For Information and literature write: 


Crosley Motors, 2530 spring Grove Ave., Cin'tl 14, Os 


WHY JOB WORRY? 


LEARN ELECTROPLATING 


Highly paid, uncrowded, interesting busi Part or 

full fime. Chromium, Nickel, Gold, Silver, elc, Send 

postcard for FREE bookle! and proof. 

PLATER HYDE, Dept. S Post Office Box 176, 
National City, California 


How to Start 


YOUR OWN BUSINESS 


Amazing Postwar Development Now Gives. 
u the Opportun: ie Money Fast! 

Startling aclentine discovers, Just now becoming available for gen: 
eral use, will enable you to start your own business and reap great 


Profit 
cs, one of the most revolutionizing and rapidly expanding in- 
Offers a great opportunity to all enterprising men and 
women. This is one of the few industries in which home manufactur- 
ers thrive and prosper. You can start even on a spare time basis in 
your own home, and expand rapidly into a full time business, paying 
soo ner ag: LIQUID MARBLE 
ake LIQUID MARBLE the amazing Plastic, with a thousand uses. 
Ligure MARBLE can be poured into FLEXIBLE MOLDS for casting 
all” kin ic and serviceable articles such as: 
Rovelties, desk sets; paper weights, book-ends, souvenirs, statuary, 
Fagan "Stee FLEXIBLE MOLDS 
Make your own FLEXIBLE MOLDS. The cost is low—in fact, a 
large sized mold costs but a few cents. Hundreds of n'be 
taken from a single mold, 
NO EXPERIENCE NEEDED! 
No skill or previous knowledge 1s necessary. All you do 1s follow 
our easy-to-understand instructions, 
UNLIMITED MARKET 
‘The market is literally unlimited. You will find steady year-round 
demand In your own community. Your problem will not be in Selling 
but in supplying the huge pent-up demand. Moreover, we supply you 
with names of big buyers for your finished products. 
WRITE TODAY 
Bing Products will show you how to start with a small investment 
and build a permanent, fati to 


BING PRODUCTS 
Dept. B15, 88 Broad Street Boston 10, Mass. 


|EPAGES MODEL AEROPLANE GLUE 
[EPAGES LIQUID SOLDER 


OTTAWA TRAC OR SAW 


350 Cuts Per Minute--cuts them down, saws 
them up, one man operates. Thousands in use, stiff heavy blade, built to 
is rd clutch control, uses power take-off any tractor. Low price, 

OTTAWA MFG. CO., D-201 Forest Avenue, OTTAWA, KANSAS 


START A BATTERY FACTORY 


—8t home; the latest achievement; re-cast junk bat- 
teries into new. Complete instructions. We supply 
everything. Big profits! 

THE BATTERY LABORATORIES 
Dept. PS Minneapolis 13, Minn. 


! WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK | 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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Te CLINTO 


ru 


OV 


4-CYCLE AIR-COOLED 
HORSEPOWER 


‘addition CLINTON 
models with features far s 


tions. 


ENGINE 


1% 

1 ‘th, 

for drop-le: 
Make: 


pP 


BAND 
SAW 
BLADES 


Made in widths from 1/8" to 1-3/4" 


Make your band saw do more work for you. The proper 
width of blade will extend the scope of this important ma- 
chine. Burrill's Paramount Blades are made from tough 
Nickel Alloy Steel properly tempered. Teeth agcurateiy set 
and filed, and all saws carefully straightened. Send order 
and check today. Delivery will be made as promptly as con- 
ditions permit, from a few days to a week or two. You can 
obtain these saws at the following price: 

Ma ene MTS Hs long. 


/ 3.7 wid long 
d"-3/1 25" wide, 1'6" long. 


-$ .90 each 


2 1510 each 


Y 
a . 
Other sizes at proportional prices 
ALSO METAL CUTTING BAND SAWS 
Made in widths from 1/8" to 3/4" 
Your satisfaction is guaranteed 


BURRILL SAW & TOOL WORKS 


405 E. Main St., Ilion, N.Y. 


Here are the ideal boots for all kinds of outdoor wear. 
Same design, construction and quality as famous Para- 
trooper Boots. Soft, rugged, unusually comfortableand 
beavy-oil-treated to keep your feet dry and warm. 


| 


f gives you all th 
ONAL FEATURES 


avy oil watete 


No other 
EXCEPTI 


e. Made of soft, pliable leather with extra he: 
nF ch height gives 
id construction giy 


heel and con eP bonom 


er support. 
Pede walking comfort. 


idea prevents úring. * 
reuction Pr IL leather. Shank i$ 


events stretch- 


side tan 
md nailed 


© Special 
sha re 


At this Amazing 
Low Price 


These boots ore not government 
surplus stock. We can offer them 
at this unusual low price only by 
selling direct to you. Money back 
if not satisfied on receiving them. 


CORCORAN INC., STOUGHTON, MASS. 


Hunting Boots. 


Please rush a pair of Paratroo: 
9.87 is enclosed. I 


Check [] Money Order [] for 
will pay postage C.O.D. 


Name. 
Address. 


Size and width of Shoe- 


: IT'S. NORTHLANDS... 


a VA gerent 
for Controlled Skiing 


For better ski control, new skiing pleasure, 
choose Northlands. They're hand-crafted skis 
designed to make your skiing surer— safer. 


LOOK FOR THE DEERHEAD TRADEMARK 


* Send 15c for the Northland Ski Manual, a guidebook 
fo better skiing edited by Hannes Schneider. Or, write 
for free booklet. Offer does not apply in Canada. 


NORTHLAND SKI MFG. COMPANY 


94 Merriam Park St. Paul 4, Minnesota 


WORLD'S LARGEST SK! MANUFACTURERS 


Hew THOR "B" ENGINE-56.95 


The new THOR 
ture gasoline engine that really works. 
Super-power performance. Smooth, vel- 
veted power that roars into action with 
a “twist of the wrist." Over 15.000 al- 
ready sold, 1/6 H.P. Complete with coil 
and condenser. Ready to run, only $9.95. 
In KIT form. fully machined, 5 minutes 
to assemble, $6.95. without coil and con- 
denser. Powers ali models. Fully illus- 
trated instructions. Send $1.00—shipped 
collect same day. C.O.D. or send full price 
plus 25c extra and we ship parcel post 
insured. 
EE. Send for 32-page illustrated hobby catalog. 

AMERICA'S HOBBY CENTER, INC. — Dept. S-27 — 158 W. 22nd St. — M. Y. 1, M. Y. 


When Writing Advertisers Please 
Mention Popular Science Monthly 


NEW 
CONCORD 


Brand new—48 exciting 
pages of radio parts, 
equipment, and sup- 
plies for experiment- 


bargains. 
for IMMEDIAT] 
FREE COPY. Please address Dept. PS-27 


LAFAYETTE RADIO CORPORATION 


CHICAGO 7 ATLANTA 3 


901 W.Jackson Blvd. 265 Peachtree Street 


POPULAR 
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Portable Paint Sprayers 


2 jap 
> «d 


> 


SS 5 826.95 


Complete as illu: of, compressor, spray 
gun with qt. cup, e pulley for motor, 


Immediate delivery, Check or M.O. with order. 


SPRAY GUNS WITH PT. CUP—4.95 25’ AIR HOSE—2.90 


INDIANA APPLIANCE CO. 
20 East Sycamore Dept, PS-20 Evansville 9, Ind. 
STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 38 years expert instruction 
—over 108.000 students enrolled, LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance"? 


AMERICAN EXTENSION SCHOOL OF LA! 
ichi hh 


$ $ $ $ if trained in ATES 
income jobs awi K welding 


Uses 1/4 Hp. Motor 


quickly and 
|. Write today 


lek your buying headquarters for 
lectronte repair and replacement needs. 


Your orders receive special attention 
Send today for E 


j1 W. Randolph St.. Chicago 6, Ill. 


FREE RADIO BUYING GUIDE 


ELECTRIFY your LAWNMOWER 


Battery Operated 
SELF-CONTAINED e SELF-PROPELLED 


We show you how to convert your own lawn- 

mower for use with a car battery. Save energy, Ñ 

labor and time with this self-propelled unit. N 

Our simplified plans make it eai Complete Plans? 199 


LEJAY MFG. CO. 223 LelJay Bid Minneapolis 8, Minn. 


BE A MANUFACTURER'S AGEN 


Get yit INCREASE YOUR INCOME! 
This Boo! BE YOUR OWN BOSS! 

Learn a business in which profits are limited only by 
your energy and ability—no heavy overhead costs! 
Write today for this valuable book. Learn the fune- 
tions of om agent, how to contact manufacturets, 
'ods on lines avail- 


VIMAR CO. weis. 2, Minn, 


@ Here's your chance to 
start a fine, solid, profit- 
able business right among 
our friends and neighbors. 
Tie up with the LEADER 
in the ct - to - wearer 


E 
shoe industry, established 


42 years, Just rush post- 
eard NOW for FREE SAMPLE 


how you can start making 
money very FIRST DAY with 
over 200 fast-selling Feature 
Style and Comfort Shoes. 


It's so easy to enlarge with a 
"' Federal that even a beginner 
can turn out salon quality 
prints with very little practice. 
And it's great fun to enlarge 
with a Federal because of the 
many extra value features your 
Federal supplies with no extra 
cost to you. For example, a 
fully corrected, quality anas- 
tigmat lens is included in the 
modest price of every Federal. 


j “ENLARGING IS THRILLING” 


Starts at the beginning and takes you step 
by step through the adventure of enlorg- 
ing. 48 amusing, illustrated pages. 

25c at Camera Stores or Send Coin. 


FEDERAL MANUFACTURING & ENGINEERING CORP. 


EJ 
s j 
— 
[EDERAL Makers of Photographic & Electronice Derices 
213 STEUBEN STREET * BROOKLYN 5, N. Y. 
a aa 


ASSEMBLE KING MIDGET 


Practical highway racer runabout, 
We supply all parts. Just boit to- 
E 


Man; 
Meti 


- „Sizes for 8” to 16" metal lathes 
BUILD IT YOURSELF from our sets 
of semi-machined castings and save 
i $$. Can be finished on your lathe alone. 
Complete working drawings and step- 
by-step machining instructions 
furnished with castings. 
Mill keyways, slots, splines, dove- 
e flutes in reamers, taps, hol 


special cutters; produce spur, bevel, 
mitre and worm gears, ratchets and 
racks; mill flat surfaces, square shafts, 


ils, 
d 


mill hexes, spot face, drill spaced 
holes, bore, etc. on your lathe with 
this precision attachment. It has a 


T-slotted table, a vise which swivels 
for angular milling, a gear cutting 
fixture and dividing centers. 
Illustrated folder and 
price list. Mention your 
a lathe. Write today. 
HURON MACHINE AND TOOL CO. 
YALE 2, MICHIGAN 
a 


Smooth, steady power at your fingertips! Perform 
precision operations not possible with any other port- 
&ble tool! With a Handee you can turn out profes- 
sional looking projects for pleasure or profit—ship, 
plane and train models, costume jewelry, wood carv- 
ings. puppets. initialed tumblers, etc. AC or DC. 
25.000 r.p.m. Wt. 12 oz. 


USE THE RIGHT ACCESSORIESI Choose them from the 


most complete line . . . more than 500 made right in the 
Handee plant. 


A GOOD START—THE 


HANDEE KIT 


HANDEE Tool 
and 40 most 
popular acces- 
sories packed in 
compact steel 
carrying case. 
You'll be 
amazed at what 
you can ac- 
complish! Com- 
plete, postpaid. 


$27.50 


Handee only, with 7 
accessories, $20.50 


Yo 
THe URSELF OR A FRIEND = 4" 
FT OF A LIFETIME’ 


NEW PRECISION ATTACHMENTS 
Fit Handee only, enable novice 
or craftsman to do perfect work. 
Magically, easily, your offhand 
carving, routing, shaping will be 
exact as to depth of cut, ac- 
curacy of line. Set of 6 attach- 
ments with instructions, post- 
paid $7.95 


SS i 
ORDER NOW! SATISFACTION GUARANTEED! 


FRE 


NEW 5 


AGE MANUAL 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St. Dept. PO. Chicago 7, IIl. 


Send (Handee Kit (]Handee Tool (Precision Attach- 
ments (C.O.D. (Remittance enclosed [Send Manual 
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pent, 


Gripping 
a ton! 


power exceeds 
Does more things 
ier, quicker—than 
other tool. Remains 
work with 
removed. Adjusts 


any 
locked to 
hands 
to super-plier action (han- 


dle opens 


automatically 
when 


grasp is rele: 
Greater range of 
adjustment ^ than 
other type of 
wrench. Grip is 
the original toggle- 
wrench, long proved 
to be superior 
stronge Built of 


any 


togg 


77 Sold thru Tool Jobbers and Dealers 
Invented, Developed and Made World Famous by 
PETERSEN MFG. CO. Dept.33 DeWitt, Nebr. 


H... a chance to get into one of 
the future's most profitable and promis- 
ing businesses...Be a floor surfacing 
contractor and sand both new and old 
floors during the coming building boom! 
Sanders are easy to operate—no big over- 

head—no large investment—no 

special schooling... Just the ambition 
"Jio get ahead and be your own boss. 

Ask for latest “tell-all" booklet 
entitled “Opportunities in Floor Sur- 
facing"—uvse coupon and enclose 
25c in coin or stamps to cover 
handling. 


“AMERICAN 


FLOOR SURFACING MACHINE CO. 
532 So. St. Clair St. 


e t * Toledo 3, Ohio e 
Gentlemen: 
@ Enclosed find 25c in stamps or coin for book- e 
€ let" Opportunities in Floor Surfacing,” telling e 
e" how l can start my own floor sanding business. e 
@ Name e 
9 Street bd 
9 city. e 
e6090999990909909009 [IXIIJ 
264 POPULAR 
SCIENCE 


MASTER MANUAL 


Bigger and better with more new 
pages of helpful articles and cau 
un- 


greatest ; 25e, worth offered 
craftsmen and woodworkers. In ad. 
dition, without charge, a year's sul 
scription to Chips & Chats to keep y: 
up to date on craftamen's activi 
and many bargains, Send 25e now 
ALBERT CONSTANTINE & SON, INC. 
783-8 East 135th St., 


New! 12” Sheet Metal Brake Only $10 


Fits in beneh vise. Quickly, e forms all kinds of angles in sheet, metal, 
Strap Iron and alumini Us 


1 YR. SUBSCRIPTION TO 
CHIPS & CHATS 


square 
rings, 


s, ovals 
levare and 
fide, $7.50 Ea 
Mense wide, Ri pp 
SHEET METAL PLIERS 
T. channels and crimpe 
ide. Price’ 8200 pp. 


* PLASTICS x 
Special Offering— 65c Per Lb. 


Plexiglas Sheet Stock, Reduced from $1.55 per Ib. 
3/16 thick sizes—12x24 & over Minimum order 5 lbs, Order 7 
in units of 24 Lbs. 100 Lb. lots—60c per Lb. Orders under 
25 Lbs. 10% "handling Chg. Over 25 Lbs. $1.00 Min, hand. 
Chg. Also complete line of sheets. rods. tubes, dyes, cements 
s all passe supplies. Send 10c for literature & Fabricating 
anual 


HOUSE OF PLASTICS, 7604 FENKELL, DETROIT 21, MICH. 


WITH QUICK TRIG. by competitive tents 
it was found that QUICK TI answe 
flight knowledge of trig Chan to an t 
D 1 ur proble You m 


ns inclu 


instru 
postage or enclose $1.00, the full price, and Wwe will 
Quick Trig Sine Circle included for oniy 50e extr 


REED MFG. CO., 124-P W. 4th St., Los Angeles 13, Calif. 


Something new in wood-boring 
tools! Bruno Expansive Bit works like a lathe 
requires fess pressure actually pulls itself through. 
Positive lock with patented ‘riangle blade. Diamond 
grind on lead screw prevents solitting. Wide throat for 
chip clearance. Easy-to-read scale All cutting surfaces of 
high grade too! steel. Replaceable blades. 
*Wide Cutting Range! 
No. 200-B cuts %4” to 1*4" Diameter 


No. 201-B cuts 12" to $12" Diameter 
Esch comes with 1 long, 1 short cutter. 


Money Back Guarantee 
At All Hardware Store« 
or Write Dept. PS-2 


The BIG BUY in Tools 


9330 SANTA MONICA BOULEVARD 
BRUNO TOOLS BEVERLY HILLS, CALIFORNIA 


ik 


PLASTICSE 


BOWMAN PRODUCTS 


8th and Butler, Philadelphia 40, Pa. 


MYSTERY THIRSTY BIRD 


Here’s the nearest thing to perpetual motion to 
date. The bird just drinks and drinks and drinks. 

No machinery. Nothing to wind. 

Words can't describe the amazed faces of those 
who see the mystery thirsty bird in action. 

SO, SEND FOR SOME IMMEDIATELY, 
AND SEE FOR YOURSELF HOW THE DARN 
THING WORKS. 

Incidentally, our thirsty bird makes an orig- 
inal and welcome gift. 


Only $2.50 postpaid. Sorry, no C.O.D.'s. 
MAIL THIS COUPON NOW 


Gentlemen: Please send me at once, postpaid, 
. Mystery Thirsty Birds. 
Enclosed find $ 

in [Q check money order 


ADDRESS 
CITY and STATE 


Money Back Guarantee 


" CARMEN- BRONSON COMPANY 


165 East 3rd Street, Dept. 2-A Mount Vernon, N. Y. 


Sharpens round shank drills from 
3/32” to 1 1/16” in diameter, up 
to 11” long. Grinds old drills like 
new in 4 different point angles, 
using hand or power grinding 
wheels, Money-back guarantee. 
Price only $2.95 
At Dealers or Postpaid 


1512 W. Slauson, Dept. 
Crandall Mfg. Co. à* £a ros Angelesas Calif: 


CALLING ALL BOYS! 


Yes, we're CALLING ALL BOYS, and 
we're calling YOU, too. Tune in on an 
Interesting hobby that pays big returns in 
fun and interest. Even helps to prepare you 

for a career in radio. Learn how to make your own simpl 
tubeless, batteryless crystal radio. Just send 25c. We will 
send you postpaid by return m la genuine Melomite crystal 
with complete illustrated instructions for making your very 
own set. Then you will enjoy competing with others for 
long-distant reception. With crystal and instructions we 
send The Magic Crystal, our own publication chock-full of 
news, diagrams, questions and answers of interest, Don't 
delay! Send 25c today! 


ALLEN RADIO, Dept. PSM-2, Clinton, Missouri 


COMPLETE ELECTRO PLATING OUTFIT 


PLATE WITH GOLD, SILVER, NICKEL, COPPER, CADMIUM, ETC. 


€ No experience needed. mp instructions enable 
you to start plating immediately. 


(debo. 


D 


* Originally designed for jewelers, this unit is now 
available for home craftsmen. Thousands in daily 
practical use in jewelry shops. 
€ Can also be used in place of batteries where low 
voltage direct current is required. 
* For 115 volts, 50-60 cycle A.C. only. Output 4 amps 
—8 volts D.C. 

FOLDER ON REQUEST 


HOOVER & STRONG, INC. 


115 W. TUPPER ST. BUFFALO 1, N. Y. 


Price of complete out- 
fit. including Plater, 1 
quart each of Gold. Cop- 
per, Stripping. Clean- 
ing solutions, 3 Anodes 
and Full Directions— 


f. o. b. $ 

Burials $19.50 
Send Money Order... 
we will ship express 
collect . . . no C.0.D's. 


1947 265 


SCHULT OFFERS FULL VALUE IN A FURNISHED HOME 
© The Schult Luxury Liner EVERY FACILITY OF A 
a 3-ROOM HOME 


ry Liner contains 
rate rooms... sleeps 


industry offers you an unbeat- 
able combination of living 


f »rovides 
comfort and value, available closet, and 
right now! drawer space you need . . . is 

In one package you get luxuriously furnished and dec- 
well heated, well insulated grated. les vanity with 


mobile housing, ingeniously 
designed furniture, a kitchen 
equipped with refrigerator, 
oven range and double sink. 


built-in lavatory or toilet room. 

See a Schult! Write today 
for dealer's name; we'll send 
latest catalog, too. 


SCHULT CORPORATION 
DEPT. 3102 + ELKHART, INDIANA 
In Canada, John Inglis Co., Ltd., Toronto 


SCHUIT e 


SEE SCHULT AT THE SHOW! 

Attend National Trailer Coach 

Show, Navy Pier, Chicago. 
March 15 to 23 


CHICKS*30 DaysTeial 


guarantee. Money refunded chicks 
pear icant merce 
You ge rg to make chicks are as 


iy ord sa Manoel FREE Print 
counte on eariy anders. Chick noel 
FEN! STATE HATCHERY. 90^" BUTLER, MO. 


SAVE MONEY on GASOLIN 


Now you can get up to30% extra gasoline 
FITS ALL CARS mileage with a Vacu-matic on your car. 
Quicker pick-up, smoother running, added 
power saves money every day. Guaranteed. 
Automatic Supercharge Principle 
Vacu-matic is entirely different! Operates 
on the Bapercherne principis: Saves gas. 
Automatically provides a better gas mixture. 


Guaranteed to give up to 30% extra gas mile- 
age, more power and better performance. 


SALESMEN WANTED 


Big profits. Every Car a Prospect. Send 
name and address for FREE PARTICULARS 
and how you get yours for introducing. 


Vacu-matic Co., 7617-1302 W. State St., Wauwatosa 13, Wis. 


THE UNIVERSAL 
|») LIQUID CEMENT 


The “Mr. Fix-i 
for “ʻa million things 
Tops in quality for 37 years. Uses un- 
limited . . . sticks and mends perma- 
nently. Waterproof . . . quick drying. 
Keep a tube on hand always. Extra 


7] LOOK! Get acquainted with Ambroid 
| quality. At your dealers or send 25c for 
big 2-oz. tube postpaid (U.S.A. 25¢ 
jonly). Money back guarantee. 


AMBROID CO. 
307 Franklin St., Boston 10, Mass. 


AUTOMATIC: RETOOTHER 


EE 
is. for 
industrial ise." 


Makes 
New Profits 
Cuts new teeth in 
50 seconds! Any 
size tooth 4 to 16 
points, Old teeth 
fall off as chips. 
Simple to operate. 
A perfeci job. 


Immediate Delivery 


BURR MFG. COMPAN 


8931-A Venice Blvd. 
Los Angeles 34, Calif. 


GOLD TEETH WANTED 


Dental gold teeth, plates and bridges with metal attached. 
Any broken pieces of gold jewelry. Immediate payment and 
free mailing container to you 

OWES H 


your friends upon request, 
Idg., St. Louis 1, Mo. 


Learn to send and receive Radio Code with greater speed. 
ervous ‘tension. Have confidence. fictent, 

d by radiotelegraph specialists. Thou- 

Sands of operators needed. Rush name for FREE book 


CANDLER SYSTEM CO. 
. 6-B, Box 928, Denver 1, Col 


RIGERATI 


and AIR ERATI 


. S. A. 


We 

COMMERCIAL TRADES INSTITUTE 
1400 W. Greenleaf Ave. (Dept. X12), 
Chicago 26, I 


HOUSE PLAN TEMPLATE 


Made of clear sheet plastic, with 
accurate cut-outs for drawing 
door-swings, plumbing and elec- 
trie fixtures, fireplace, stairs, 
moldings, roof-pitch, etc. Stand- 
ard V4" = 1'-0" scale. 
$1.50 POSTPAID 
Send card for list of templates 


TIMELY PRODUCTS CO. 
Box 206E, Columbus 9, Ohio 


10,000 LETTERHEADS $23.79 


Printed with your own copy on 16-lb. Bond. Sorry no 
C.O.D. Send 25c for our catalog listing 1001 Printing & 
Office Supply Bargains, 25c refunded on your first order. 


A. F. LIGOTTI. Dept. PS 


509 5th Avenue New York 17, N. Y. 


SPECIAL HUNTER'S 


COMPASS 


Hunting Case, Watch 
Type, All Metal, $1.95 
Jeweled Waltham 


Plane - Rabbet * Groove 
Rout - Panel + Tenon 


SPORTSMEN'S RUBBER GOGGLES fades to buy" Over B konani now ia use by 


Lous’ are “shatterprooh Polaris Lens a protection. ajeainet hobbyists, pattern and cabinet workers, etc. Satislar. — $177.50 


reflected glare; excessive light, lust and wind, Ideal for in- tion guaranteed or your money back. Complete 


Kinds ar outdoor us rtr SPECIAL $1.50 ALL-METAL DRILL PRESS TABLE 
-— Solid Alcon aluminum heavily ribbed. Blanch- 


ard ground toj bottom. Equip- 

ith Barron adjustable steel 
Extra large working surface 
$Q.35 13'x 18°. Fits all standard drill presses. 

9 Instantly mounted or removed. 
PRECISION QUALITY 
— SPIRAL FLUTE ROUTER BITS 
[IU UNUTTUPUTE: 495 Nex a5 hex angie Woksteal doen fumos 
i er, faster, accurate routing, grooving, carv 

Value $150. . . . . Special mortising. Extra long cutting flutes. Indivi.- 


PUBLIC SPORT SHOPS ual sizes 44" to Hd. Prices on application, 
Complete set of. aduated sizes. -50 
13 S. 16th St., Phila. 2, Pa. No COD's oio ol ix craduated eise, AE) 


Engineers All Metal Army Type Hand-Sighting 


LEVELS 52.00 


ROTARY SURFACE SANDER 


Fits chuck of any drill press. Provides satin 
smooth, even, accurate surfacing of Tas 


NU-WAY Buiid Your Own me ped diea ream 
LAWN MOWER Rotary, Type Lawn Gopo st Bali dec. ^ Ei 98 
` ower , 


Write for We Supply Cutting Unit Liberal 10 Day Money Back Guarantee 


FREE Circular Complete. k 
Workshop Guide FREE 
mu 12.50 [Workshop Guide FREES 
Why Pay More NO. INCREASE BARRON TOOL CO. 


IN PRICE 


TRACTOR-LITE MFG. CO., spirit Lake, iowa 


TUTTDEEEZETTE 


ATTENTION HOMECRAFTSMEN! 


For Dutch Windmills, Lighthouses, Bird Houses 
PLANS fe Cini arbors, elles. n many kind ,ot 


ITS EASY PICKING 
from a Huot DRILL INDEX 

A handy container for ind 
ing twist drills. All steel—ten 
rect drill always at your fingertips. 
SEND $1. for No. 13—holds drills 
from 1/16" to 1/4” by 64s. (Or see 
dealer.) Order Today. 


HUOT MFG. CO. 
436 FOOT, SCHULTZ BLDG., 


fine ine furniture, also a great variety of Lawn Figure past. 
END Ihe FOR CATALOG ILLUSTRATING OVER I) PRACTICAT: PIOTICTS 


Craftsman’ 's Model Co.. 2030 N. 41st St., Dept. K14, Milwaukee, Wis. 


'AUL 1, MINN. 


A Gold Mine of 

Information on Newest Equipment, 

Materials, Tools for HOME CRAFTSMEN AND MECHANICS 

IF you work in metals, woods, plastics or glass, you need this 

Big, FREE Source Book of equipment, tools, parts and ma- 

terials . . . including dozens of hard-to-get items you can't. 

find in stores. Many things you must have for your home 
hobby or shop. Just loaded with ideas and illustrations. 


A WAREHOUSE OF THINGS YOU WANT 
More than 100 items including: Portable Welder; Bench Tool 
Plastic Molder; Telephone System; Chemical. Sets; Spray Guns; 
Electroplater; Drills; Grinders; Tool Chests; Model Tools; Key 
Maker . . . everything you nced for your hobby or craft. Send fov 
this Big, FREE Book TODAY. Mail postcard or coupon below. 


WARNER ELECTRIC CO., 1512 Jarvis, Chicago 26, Dept. 1 L-113 


Instructions come with 


. LARSON & COMPANY 
178 N. Wacker Drive > Chicago 6, Illinoia 


DADS LOTS MORE FUN SINCE HE GOT 
THAT WESTERN ELECTRIC HEARING AID L 


There is a difference in Hearing Alds 


© Western Electric Hearing Aids are made by the 
nation’s largest producer of communications and 
electronic equipment. They are the only hearing aids 
designed by the famous Bell Telephone Laboratories. 
So, Western Electric is a name you can trust... 
for better hearing. Your hearing aid is a companion 
you'll rely on for a long time; it had better be the 
best. Ask about the new Model 64 Hearing Aid. 


Western Electric 
Dept. 380-PS2, 195 Broadway, New York 7, N. Y. 


Please send your free guides to better hearing and 
information about Model 64. 


Name, 
Address, 
City, State, 


Zone, 


Distributed in Canada through Northern Electric Co., Ltd. 


ELECTRO MAGNETIC LIFT 


An important labor-saver every re- 
pairman will use in many handy 
ways. For momentary work. Plug in 
any AC socket. 110 volt, 

cycles; size 43," diam. by 3”, 


with 22" cord and plug at- 
tached. Complete with in- 
structions. Ship 
No. 7618-—only -. 


. Wt. Dif Ibs. 


, FULFLO HEAVY DUTY FILTERS 


Famous Fulflo Filter is ideal for gas, 
air or oil. Stands 250 Ibs. pressure. 
Has X4" inlet and outlet LP.T. Heavy 
bracket attached for mounting. Com- 
late rea. to high.” Overall size 
~! * diam., 5” Ship. 

Wt. 4% Ibs. No. 4753 3—only.. $128 

Lots of Ten $1.85 
FREE 
CATALOG 


SANDING CLOTH 3-M-I. T. E. 
New! Lists hun- 


The perfect a 
for metal and 
r^ tough-erained: 
[n 150 "x" 
am. ." a" Hole: 

Use on diss or cur up 
as emery cloth Made 


Write Today? 
by "Minnesota Mini 
and Mig.” Co. Ship: 


Pis "dis 
IK DET 12 3! 


Send check or money order, including postage. 


G&E EQUIPMENT SUPPLY CO. 


Dept. PS-14 400 N. SANGAMON ST., CHICAGO 22, ILL. 


POPULAR 
268 science 


spas 


€009099900000000000990009999900099, 


frigeration parts. 
Wholesale — only. 


e 
È 
M 
a 
s 
3 
*€**09940090000009009099 


Send and Receive Code 
with this PROFESSIONAL 


“TELEGRAPH 
PRACTICE SET j; 


Same os used by U. S. Signal Corp, PP 
Learn code quickly and have loads of 
fun with your 


private” intercom system. 


95 


Complete with everything 


Only 59. 
No distance limit between stations. Send 


QF) $2.00 with order, pay balance to postman. 
\ 


VC m Satisfaction Guaranteed! 


AUDIO SALES CO. di NEM IT. 


NEW YORK 7, N. Y. 
“A thing of beauty 


Is a joy forever—” 
Specialists in worthwhile 
SCALE SHIP MODEL 
KITS AND FITTINGS 


MODEL SHIPWAYS 
476 Main St., FORT LEE, N. J. 


Motor Arbor and | Combination v Pulley 
i 31.00 


Spindle 


to fit 
35c 


$2.95 — 55"....$3.48 
for Postage U.S. 
‘Send 3c Stamp for Circular 


B. Dowick 584 Communipaw Ave., Jersey City 4, N.J. 
When Writing Advertisers Please 
Mention Popular Science Monthly 


110 voLT GOcYCLE 


A-C MOTOR GENERATOR UNITS 


TWO BRAND NEW COMPLETE UNITS COST NAVY 597 %9 


unit #2 


Amazing value! You get two separate units, Will operate 
as two AC motors or as an AC generator. Precision built 
polia shed housings. Operate 


nous motor-genera- 
v with each order= 


i ision suitable for 
v epoca mounting brackets. Express prepaid, Only 
t, personal cheek, currency or send C.O.D. 


Order today or send card for more details. 
LECO ENGINEERING CO., Box 908-PS-2, Lincoln, Nebr. 


EXHAUST BLOWERS 


NEW! IMPROVED 
FOR MANY USES 


Ventilators for office, 
kitchen, attic, cellar, 
etc. 


Darkroom exhaust fans 
X-ray and sterile rooms 


Photographic booths, 
commercial, etc. 


Ends heavy cast 


"Bulit for Long Life, Trouble Free Performance. 
Send Check oF Money Order: No G.0.0.'s, West of Mississiapi-- 
Add $1.00 for mailing and handlin 


IMMEDIATE DELIVERY 
UNIVERSAL YONKERS CORP., 41-S Locust St, Yonkers 2, N. Y. 


Welded tubular frame 
and body; Timken bear- 
ings; Lawson or Briggs 
engines optional. Fire- 
stone or Goodyear tires. 
Speeds to 40 miles an 


N 


y^ ^ 


hour; up to 80 
miles per gallon. 


You will find years 
of reliable serv- 
ice in the New 
1947 Lightweight 
MOTO-SCOOTS. 
See your dealer—if no dealer available, write or wire direct. 


AMERICAN MOTO-SCOOT CO. 
1305-23 W. Carroll Ave. Dept. 2PS Chicago 7, Ill. 


MACHINISTS 
DIE MAKERS 
DRAFTSMEN 
EARN BIGGER PAY 


SIMPLIFY YOUR WORK WITH TRIG-EASY CHARTS 
FOR PLANE, SPHERICAL & COMPOUND ANGLES! 


EASY, quick way solves all angle problems. You calculate machine 
set-ups, layouts or designs with accuracy. A knowledge of higher 
math, not necessary. A set of three pocket-size charts & 144 page 
book of illustrated instructive problems still only $2.00 postpaid. 
Descriptive circular FREE on request. Start learning easier ways 
to do your job. Order these charts now. “Money back guarantee. 


TRIG-EASY E. H. Needham — Dept. 4 L — Culver City, Calif. 


FOR THIS PLAN 
(and four others!) 


PLAN SET Mp =H 


—easy to make, useful Yours, postpaid, for only 
objects for home or gifts. 

Set No. 19 includes: Child's 
Rocker — Bedside Chest — 
Dressing Glass — Portable 
Towel Rack — Sewing Kit. 


10¢— send today! Or write 
for free list of all Stanley 
Plan Sets. STANLEY 
TOOLS, 227 Elm St., New 
Britain, Connecticut. 


PATTERNMAKERS 
MACHINISTS-TOOLMAKERS 


Choose Gerstner Tool Chests for complete sat- 
slaction. Free catalog. 
isfaction. GERSTNER TOOL CHESTS 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 
or holes in wood, tile, stone or 
plaster. Sticks and stays put— 
Does not chip, shrink or fall out. 
Easy to use. Economical. Mold 
it, chisel it, polish or paint it. If 
unobtainable from your lumber, 
paint or hardware dealer, the big 
4-lb. can will be sent you post- 
paid (in U.S.) for only $1. Full 
money-back guarantee, order now. 


DONALD DURHAM CO. 
Box 804-B, Des Moines, Iowa 


wi K 
spjalt nor SHRIBE y 
ICKS AND STAYS 


Mail 
Coupon Below 


YES: here it is at last — the most complete 
catalog ever offered by Lafayette — world's 
largest radio supply house. And what a cata- 
log it is! Pages are brimming with an amaz- 
ing display of radio parts, build-it-yourself 
kits, m'eroplones record changers—and hun- 
dreds of other items. 

All the tried-and-tested standard equipment is 
listed—also many items so recently developed 
that they're shown for the first time. Every- 
thing in stock. Be among the first to get this, 
America's greatest radio catalog — FREE. 


TYPICAL LAFAYETTE 


BARGAIN 


Each unit individually 


measured with maximum capacity 
marked on end plate. Average 
maximum copacity 120 mmfd. 
96-to-1 backlash-free worm 
drive. Order NOW. No. HR 175. 

Your Cost Only 984. 


Gyelte Audio 
RADIO WIRE TELEVISION !NC. 


100 SIXTH AVE. 110 FEDERAL ST. 24 CENTRAL AVE. 
BOSTON 10 NEWARK 2 


NEW YORK 2 
[LAFAYETTE RADIO Dept, KB-7 
[100 sixth Avenue, New York 13, N. Y. 


i Rush my free copy of your big new catalog, 


PRECISION 
VARIABLE 
CONDENSER 


Send for booklet showing how to make 
your own bricks of Cemadobe and build 
an attractive low cost home yourself. Amaz- 
ing discovery in soil stabilization. Bricks of 
earth and cement. Attractive; heat and cold 
resisting. Easy to make. A Godsend to any- 
one who needs a home. Now being used 
by hundreds of satisfied home builders. 
Acceptable to loan agencies. Complete in- 
structions in attractive, easy-to-understand 
booklet entitled "Cemadobe". 50 illus- 
trations and 40 chapters. Money back 
guarantee of satisfaction. Send $1.00 to 
Cem-AdobeCompany, Box 81, Dept. 
PS-27, West Los Angeles Station, 
Los Angeles 25, California. 


Tungsten Carbide—the hardest metal made by 
man—carefully ground on diamond laps, brazed 
into stainless steel 6” 
handle for marking steel 


and other metals — for 
etching, marking, cut- 
ting glass. Cuts all direc- 
tions. Easy to follow 
any contour. In plastic 
case with pocket clip. 


Dealers, Distributors and Salesmen Wanted 


LUCAS-MILHAUPT ENGINEERING C0. 


5051 SOUTH LAKE DRIVE e CUDAHY, WISCONSIN 


PRICE POST PAID 


BUILD YOUR OWN 
POWER LAWN MOWER 


SAVE MONEY 
SAVE TIME 
Now anyone g 
"an save time à 
aid effort mowing field orlawn by build- 
ing their own whirl type power mower, 
Build according to your own ideas and needs at 
small ĉost. Cut close to fences, walks, buildings, 
ete. Build in short time with parts and instruc- 
tions we furnish. Save hours of time and back 
breaking labor. Write today for FREE information, 
T & H MFG. CO., Dept. S-1 
811 E.31, Kan. City 3, Mo. 


WRITE 
FOR 


LITERATURE 
The Rite-Way 
Mower 
Attachment > 

Ball Bearing 


MAKE MORE 


ONEY 


APPLYING OR SELLING 


CORKSTONE 
PLASTIC FLOORING 


Here's your opportunity to get into business for yourself opplying or 
selling Corkstone, the economical, top-grade plostic flooring. Plenty of 
profit. Act without delay! 


Dealers & Agents Wanted 


WRITE FOR DETAILS 
LASTING PRODUCTS COMPANY 
200 SO. FRANKLINTOWN ROAD, BALTIMORE 23, MD. 


POPULAR 
210 SCIENCE 


TRAILER AXLES, HITCHES, AND PARTS 


€ If you are interested in purchasing 
trailer axles, hitches. and other trailer 
parts, contact us promptly. 

Write for free literature 
HAMMER BLOW TOOL COMPANY, Dept. 


arc welding 
manual zzz text’ 
book...$200 


WAUSAU, WIS. 


of highest pald 


x P- 82 


PLASTICS 1 

LOW Prices 

Grade 1 Plexiglas—no seconds—no scraps 
fu ts. Complete instructions 

ed. Big bargains, Kil 
Er Si 


Add 10% for postage and handling. 
Catalog available. 


KSON STUDIO Dept. 4, 
. Shoreland Ave. Milwaukee 11, Wis. 


pe AUTO RACING BOOK $1.10 
45 FOTOS, History 1946 Calif. Racing. $1.10. 
1946 Indianapolis 500" Race Book, $1.00. 
cedes- Benz peu $2.00, See our ad (Autos) CI 
sified Section. Catalog free, CLYMER, Dei 
B2, 2125 W. Pico, Los Angeles 6, 


BIG MONEY! SUCCESS 


177 x BE dou OWN BOSS! INCREASE OUR 
INCOME! MAKE FRIENDS! "PRICELESS 

PERSONALITY" and'"FACE VALUE” our latest 
books can show you the way as it has for 
thousands. Cloth bound, $2 each. Paper 
bound, $1 each. AGENTS W. D! 
THE MARSHALL "ADRIAN co. 
367 Colorado Bidg., Denver 2, Colo. 


T'S FUN TO BUILD 4 


YOU CAN WOW BECOME 
A PROSPECTOR! 


* HERE IS ONE OF 


BRAND (NEW) 
ARMY MINE 
DETECTORS! 


Portable: Will Detect 
METALLIC and NON- 
METALLIC objects; 
Very Sensitive; using 
955 Tube in detecting 
head; two tube ampli- 
fier using two 1N$gt; 
headset; or micro- 
phone; also 150 micro 
meter; Power supply; 

one 6-v.; or 
batteries. Com- 
plete with instr. Less 
Batteries; packed in 
original cases; shpg. 
wet. 108 Lbs. 


Send order to 


COLUMBO TRADING CO., INC. 


304 CANAL ST. NEW YORK 13, N. Y. 


SECRET OF INVENTION 
FOR THE AMATEUR INVENTOR 


I am no patent attorney but with my 26 years of experi- 
ence with inventions and patents I can help you dig out 
that deep-seated secret of an invention that tests its com- 
mercial value and gives you understanding of the proper 
thing to do with your invention. I also furnish you with 
the most safe and reliable method for securing patent and 
market. Full information sent to you free on request. 


E. C. BARNES 
AMERICAN EXTENSION SCHOOL OF LAW 


[A Dept. 74-5, 646 N. Michigan Ave., Chicago 11, IIl. 


3 in 1 OTTAWA SAW 


THE WORLD'S FASTEST. 
: ^ T 


Vn 6-H. P. 
EASY TO MOVE 3 

FELLS TREES, B 
SAWS BIG LOGS, SMALL LOGS, LIMBS 


One motor performs all three operations. Furnished with 
or without attachments shown below. Thousands in use. 
E Make BIG profits in the 
everincreasing wood busi- 
ness. Pulley for belt 
work. Fully guaran- 
P teed. Low direct-to- 
user prices. FREE 
details—write TODA Y. qg 


OTTAWA MFG. CO., 201 Pine St., Ottawa, Kansas 


P. O. Box 85 Attica, Indiana 


LARGER EARNINGS. 38 years expert Instruction 
—over 108.000 students enrolled, LL.B. Degree 
awarded. All texts furnished. Easy payment». Send 
for FREE BOOK - ''Law and Executive Guidance’* 


STUDY AT HOME for PERSONAL SUCCESS and | 


ATKINS 


You have every right to pride in your own 
fine handicraft. You're equally entitled to 
pride in ownership of fine tools that make 
it possible—tools of craftsman caliber like 
Atkins "Silver Steel" Saws. 

Every saw in the Atkins line can be de- 
pended on to cut easier, cleaner, speed- 
ier...to hold a razor-keen edge far 
longer ... to make every hour spent in 
your work shop count more. “Curled Chip" 
hand saw blades are typical. Their unique 
"Skip Tooth" design assures smoother cuts 
every time —makes the "fussiest" cutting 
job comparatively easy. Yes, good work- 
manship is worth bragging about, 
and tools that make it possible are 
worth waiting for. 


[ATKINS] 
E. C. ATKINS AND COMPANY 


Indianapolis 9, Indiana 
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DIAMOND 
BORED 


PULLEYS 


@ When you need pulleys for your power equipment 
or home appliances be sure they are Congress Pulleys. 
They are made of the finest alloys under conditions 
that assure highest quality, perfect balance, long life 
and satisfaction to you, as evidenced by the fact that 
leading appliance manufacturers have now standard- 
ized on Congress Drives. Each Congress V-belt pulley, | 
variable speed and flexible coupling has been factory 
tested and individually packaged for your protection. 


"ov. CONGRES 


At Your Local Dealer 
You can get Congress Drives at 
all leading hardwarestores. Look 
for the sign at the left. It shows 
a store that carries a complete 
Stock of all the popular sizes, 
available to you at the low prices 
made possible by our vast pro- 
duction and our policy of spe- 


cializing on drives alone. For 
America's biggest value in pul- 
leys go to your hardware dealer 
and say ‘Congress, please.” 


Sign of an Authorized 
Congress Dealer 


ED N It R ESS DIAMINE? BORED D R | VE 3 
BENJAMIN aie 


ARE IN PRODUCTION PISTOLS 
ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 


from your DEALER. Send for our FREE FOLDER and Complete 
Specifications TODAY. Both Calibre Benjamin H-C Pellets are 
available now, 


BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 


MOTORCYCLISTS 


* * * * ATTENTION! 


The B & H Footshift for all Harley's eliminates hand 
gear shift, gives fast getaway, greater maneuverabil- 
ity, maximum driving safety. Improved clutch lever 
booster. Easy to install. Write for details, prices. 


SCIENTIFIC RESEARCH CO. Portiand i2 ore. 


Portland 12, Ore. 


AIR 


“TORNADO 


GAS TORCH 
The Modern Way of Soldering 


Ideal for hard and soft soldering. Will heat 
quickly; solder will flow freely and smoothly. 
No compressed air required. Nothing to pump, 
Self-adjusting, Safe. Economical. Can be 
used for annealing small parts and bending 
metal parts, Generates a heat of 1700° 
Fahrenheit. Simply connect to any illuminat- 
ing gas jet with a rubber hose and operate. 
Tornado Torch No, 119 comes with three (3) tips, (36”, 44”, 38" blast). 

The Tornado Gas Torch No. 119, complete with three 
tips, is $2.95. See your dealer or order direct. Send check 
or money order—post paid. 


Robco Corporation, 204 E. 44th Street, New York 17, N. Y. 
NOW! EASY-TO-MAKE 
HOMECRAFT NOVELTIES 


FOR PLEASURE AND PROFIT! 


FREE! NEW 40-PAGE CATALOG 
SPECIAL EASY MONEY-MAKER! 


Our new free book is crammed with money-making 


facts about Leather Craft, 
Modeling, Lacing and Braiding, 
(Pyrography’) . weard Lettering, — Heady-to 
Finish Woodcraft, Plastics, Marblite | Molding 
and much more. ‘Send for FREE copy TODAY! 


_ SPECIAL! RASY MONEY -| MAKER! 


Wood Carving. Clay 
Wood Burning 


Mahe 
BEAUTIFUL 
Hand-Tosled 


nuroos 


ciar moots 

WOOD carvings 
POTTERY 

SPATTER CRAFT 
OOK ENDS 
med 


and no, 


Beautiful cabinet and 


INNELL CRAFT SHOP, Dept. $6-12,Elm Lr E uk W. Va. 
PLYWOOD ::::. 
for many projects, and 


for general construction and cabinet work. Thicknesses 
1/32" through 3/4"; panels 6" x 6" through 48" x 96". 
Birch, Gum, Oak, Mahogany, Walnut, Maple, Basswood, 
Send 10 cents today for complete Plywood Catalog. 


CARMEN-BRONSON CORPORATION 
165 East 3rd Street, Dept. 2-A, Mount Vernon, N.Y. 


BUILD YOUR OWN 


FAST FREEZER 


It's easy to build this household appliance and 
profitable to use. Save up to 75%. Operates (. 
on 110 or 32 volts. Plans show 5 si ines and are 
easy to follow, ENJOY MAKING ONE OF 
these freezers from new or used parts. No ex- 
pert knowledge needed. Mail $1.00 bill or 
check for complete Dar and catalog. 

LE JAY MFG., 423 Leday Bldg., Minneapolis 4, Mim, 


PLANS, 
$100 EI 


U. S. Army RADIO PHONES 


(Water, Shock and Weather Proof) made to U. 


and receiver: E hand 


including speciai con- 
REAL BA! 


Eo porem US Tous 


fige 
; Sounds 
w 


water tank . . these and many of 
formed by this VERSATILE SWITCH. 
sheet showing mymerous 
E TONAL LOW PRICE. 


Postpaid GET YOURS NOW 
PRODUCTS CO., Dept. 


Shipped with 
illustrated us 


PS-4, BATAVIA, ILL 


[Now, Calculate Instantly! 
SLIDE RULE saves time — avoids errors. 


For Multiplying, dividing, proportions, 
square & cube ro 


Simple to Use... s 


FREE 32:pg. booklet shows you how! | CRI 
All standard scales on foc — A: 8: 
We C. D. Cl & K — plus trigonometry 
Seite SiL & T. on reverse. 
10" precision 
ide Rule wifh transparent 
lastic line indicator, 
complete with carrying case. 


J 
POSTPAID 
5115 FOREIGN 


A. N. APPLIANCE CO.Dept. 2S P.O. Box 95 Bath Beach Sta., B'klyn. 14.| 


POPULAR 
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BOYS LIKE THESE LARGE 10"^*x 1.75 WHEELS 
Made to E CE 3 e BUILD YOUR OWN RACER e 


Outlast Any With Genuine GATES Style 508 and GOODYEAR 
Style 19 DEEP TREAD PUNCTURE PROOF SEMI- 

Other Type Wheels PNEUMATIC TIRES— 
ES Eos iin pesi Mies Note: these ARB 
Bearings or Killan Bearings. For va^ or NOT the toy tires 
Anies $10.00 used by most wheel 
manufacturers. 


; $13.00 


NEW: V BELT PULLEY DRIVE & BRAKE DRUM 
Qne x and 19" x 1.75 * 


* FUN © SPEED © 

e for POWER or PUSH © 
COMPLETE AS MODEL “A” RACER CHASSIS 
ILLUSTRATED with 12 inch STEERING WHEEL 
Ready To Roll 65 in. LONG . . . 24 in. WIDE 


E NC i 
ONLY $4G-00 Weight Approx. 55 Pounds t a "pof 


Fob. Doylestown, Add 15% for se wi 
SH ORDER Prepaid Shipment in U OSBORN WHEEL co.” PP OYLESTOWN, PAY 


MULTI-PURPOSE, RUGGEDLY CONSTRUCTED 


FLEXIBLE SHAFTS 
Sealed Against Dust & Dirt 
5342” TAM SDN eter (0.D.) 


on 12" motor shi 
removing the qoupiihw d ina 
chuck up t 


BEA Speed’ rane ad 
RPM to a 

bent or looped co 
dius for working h 
etat places. Outer covering 
of oli-resistant, Neoprene, 


LAWN MOWER 
SHARPENER 


HARPEN ANY LAWN MOWER from S-inch 

Edger to 36-inch Power Mower in ten to ety 
minutes witha MODERN LAWN MOWER SHARP- 
ENER because dismantling is unnecessary — neither 
handle, roller, wheels nor motor need be removed 
when sharpening any mower. . the MODERN 
SHARPENER eliminates all hand filing; it precision 
grinds to the extreme ends of both left or right reel 
blades. Bottom knife is held in same brackets for 
sharpening. NO EXTRA ATTACHMENTS! Order 
today! Price $241.50 (less motor) f.o.b. Pasadena 
(% or 14 H.P single phase motor recommended ) 


Modern Mfg. Co., 160N. Fair Oaks, Pasadena 1, Calit 


COMPRESSED AIR INSTANTLY, Anywhere!! 


Portable Air Compressor and storage edly built gauge. although finger-tip adjustment allows setting of out- 
Of "best" materials using lifetime lubricated, ball be, Y value. which will automatically be maim: 
connecting rod and oil impregnated main bearing on shaft. tained. Works from any 14 H.P. motor. Useful for spraying 
Unusual design forever eliminates valve trouble. the most paints or lacquers. disinfectants. insecticides, annealing or 
common fault in air compressors. PATENTED unique air in: Brazing with natural ras. inating vires. ote, Price BINiNO 
precem increases efficiency, tremendously Over Other postage prepaid anywhere in the C. ficient. completely 
compri r is te that Postas us s poa 

I larger compressors powered by heavier motors. Wili 3diustable syphon type spray gun complete, with 12 ft. of 


deliver ‘approximately 3300 cu. inches of air per minute at 100 Ib. tested hose available for only 87 
Maintained peesrure ot 30 1b or will innate A UO ID truck trainer. also prepaid. 25:7 required on ai Ci 
tire in Tess than one minute: Comes complete with 100 Ib. Send for free catalogs of radio parts and st 


BUFFALO RADIO SUPPLY; 219-221 GENESEE ST., DEPT. 2S, BUFFALO, N. Y. 


Drilling, Polishing, Rotai 


Avarane EXHAUST BLOWERS 


Ventilate Your Orce, Store, Booth, Room, 
Dark Itoom, Lavatory. etc. Furnace use also. 


A Better Blower $ 12-95 


FOR ONLY. Plus Pos 
* Quiet operating 
© 100 cu, ft. per min. capacity 
* A-C., 110 volt, 60 cycle 

© Sturdy construction, light weight 
* Complete with cord and plug 


ELECTRIC. TRADING CO. 


313 CANAL ST. NEW YORK 13, N. Y. 

Electric Fans & Blowers in most sizes for every Industrial. 
Table Saws— Air Compressors- 
Equipment in stock. 


MITERI NT i 
GUIDE "S FINDER Miter Master takes the 
D DIAMETER: CONVENIENT place of an expensive miter 
ACCURATE box accurately set to any 


SQUARE 


angle. Scale marked for mi- 
tering 5, 6, and 8-sided 
frames. Steel construction. 
Built to last a lifetime. If your dealer 
can't supply you we will send it pos 
paid anywhere in the U.S. for $2.00. 
(Foreign $2.25). Unconditional guar- 
antee. If not satisfied within ten days 
for any reason whatsoever, your money 
will be refunded. 


MASTER SPECIALTY COMPANY 


3024 EAST LAKE STREET © MINNEAPOLIS 6, MINN. 
FEB. 
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SENSATIONAL NEW 
LOW PRICED RADIO 


COMPLETE wet "E EIDE o 


The Amazing RADARADIO 
Developed by Army Radar Branch 


At last. the sensational post-war midget 
fadio, known as RADARADIO. Small, superb 
Recent radar develop- 
‘unique. Enjoy your fa- 
tx without disturbing 
‘Smart streamlined design. Cabinet 
made of durable. colorful plastic. "Will last 
a lifetime, Has full vision. Connect aerial. 
and ground: slip on Head Band and enjoy in- 
dividual reception. Ideal for trailer use. cab- 
, farms, cottages. students and for chil- 
dren, Everyone thrills to RADARADIO. tubes. 
NOTHING to wear 


SEND NO MONEY Ot Ne us a 
LIMITED SUPPLY fang t M 


Order your RADARADIO today, Limited num- MADE FOR per- 
Ser available now at special low price of only | fect lifetime 
6.98, postpaid, complete with earphone. pleasure. 


FEATURES 
Conventional 
slide rule dial. 
USES NO elec- 
tricity, battery. 


D'NO MONEY. Upon delivery pay post- | GUARANTEED re- 
man only $6.08 pius postage. C.O.D, = 
Charges. Dr send $6.98 with order for post: | ception „when 


paid delivery. Satisfaction positively guar- | Used as directed. 


anteed, or return In 10 days for refund. Lim. 
ited süppiy, permite oniy, one set, to eus 
tomer H order NOW! At this low bargain 
price these sets will be ‘gobbled up'' by the 
Million readers of thi« magazine. Get your 
new RADARADIO now and be the ENVY of 


everyone in your community! 
AMERICAN MERCHANDISING CO. 
32 Adams Avenue, ___Dept._PS-RR__Montgomery_4._ Alabama 


COLIMETER 

SLIDE VIEWER 
BABY SPOTLIGHT 
SLIDE PROJECTOR 
FIXED FOCUS 


N 0 We MICROSCOPE 


ALL-IN-ONE only $8.50 


With the valuable 
parts found in this 
famous B-29 Air 
Force Gun Sight you 
can build all these 
items plus many 
more. Composed of 
more than 25 expen- 
sive parts . . . all 
top quality construc- 
tion, precision made 
for finest accuracy 
and dependability. 
Possible adaptations 
are endless and fas- 
cinating. Free con- 
version sheet with 
each order. All new 
in original cartons. 
Worth many times 
this low price. 


RUSH YOUR ORDER TODAY! 
B. & B. PRODUCTS CO. 


111 W. Jackson Blvd., Dept. PS Chicago 


POPULAR 
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Make Your Own RUBBER MOLDS 


Now, an amazing new method to make your own flexible 
rubber molds to recast sculptured models or subjects, 
Duplicate singly or in quantity, expensive original 
subjects at amazing low cost. Reproduce statuettes, 
plaques or any other models—any surface—with this 
new liquid rubber material. Hundreds of other uses. 


Start this fascinating hobby 


PROFITABLE HOBBY! that can lead to beginning of your 
own business. For only a few cents 


each, make hundreds of castings 
to resell at big profit prices. Easy 
to start. Big list of subjects you can reproduce, 


SEND NO MONEY! 

Just your name and address for BIG INTRO- 
DUCTORY KIT containing 14 different items: 
everything you need to work with including fa- 
mous Indian model. Pay postman only $1.19 plus 
C.O.D. postage. Money back if not satisfied. Or 
save C.O.D. by sending $1.49 with order and we 
Day postage. Write for FREE CATALOGUE! 


RUBBER-FOR-MOLDS © 6044 N. Avondale Avenue, Dept. 48-B7 © Chicago 31, Ill. 


The Wheel of 1001 USES! 


Rugged steel disc wheel, solid rubber ire: 
Electrically welded. Ideal for buang ee 
or repairing 5 "Tiny-Tot" vehicles, A aent 
wheel with great strength for countless 
other uses. 4%” diam. Fits %” axle. 
EROAA Only 75c each. $8.40 a doz. Post- 
pai 

IMMEDIATE DELIVERY 


ON THIS DELUXE WHEEL 


For craftsmen wanting a better wheel here's 
a beauty! Air-cushion, puncture proof rubber 
tire... 2* thick . . . 8" di The famed 
Walton 8 x 2 wheel equipped. th a precision 
type 34” roller bearing. Only $11.60 for 4. 
Send money with order. No COD's. 
WALTON WHEEL CORP. 
Dept. 84 Milwaukee 1, Wisconsin Box 432 
Dealers, Jobbers, Salesmen wanted, 


Have 
Your Own 


ELECTRO - PLATING Business 


Profitable-Simple-Pleasant 


The VARI-PLATER-110 V. A.C.-plus 
a glass or rubber tank and chemicals, 
which are always available, and accom. 
panying handbool is illustrated 
and easy to understand, will give you 
many money making opportunities 

You can PLATE Gold-Silver—Chro- 
mium-Nickel-Copper-Cadmium, ete. on 
metals and non-tetals with the VAI 
PLATER. 


Write today for eiscciputa literature and 


FREE price Hist. 
LEWIS ELECTRICAL MFG. CO. Nov vork ez. m. v 


SWISS MUSICAL UNITS 


Ready to install in your own box. 
Choice of waltz, operatic or classical. 


$4.50 each. Postpaid if cash with 
order. Literature on request. 


Music box repairs invited, 


Assembly & Repair Co. 
Dept. PS, 582 Third Ave., N. Y. C. 16 


NEW PLASTICS 


Fabricating MANUAL 


Make beautiful objects of Plexigias, Lucite, 
Catalin, “Polystyrene at home. Jewelry. nov. 
elties. “accessories. Send for new 10.000 
word manual on how to fabricate. weld’ and 
form latest plastic materials in home work- 
shop. Hundreds of practica! suggestions 
Written by leading plastics engineer. Price 
Prepaid 25c (stamps or coin FRI 
information and price list covering trans 

tie sheets. rod. tubing cut to your size 

HOUSE BEAUTIFUL PLASTICS, 
Dept. B4, 5534 W. Harrison St., Chicago 44, III. 


“VEST POCKET SIZE! 


Fits vest pocket or purse. Guaranteed Accurate, Operated as 
easily, and as reliable, as machines costing many times as 
much. NOT A TOY OR GADGET. Substantially made of 
28-gauge steel—guaranteed for life against defects in con- 
struction. Beautiful looking, modernized design. Finished in 
Black, Silver and Red. You positively can’t buy a Calculator 
of equal quality for as little money. ACCEPTED AS THE 
FINEST LOW PRICED CALCULATOR FOR OVER 30 
YEARS! Operates with a flick of your finger, Adds, sub- 
tracts, multiplies, divides—counts up to ten million, Pays for 
itself over and over in mistakes avoided, and time saved. 


MAKES IDEAL GIFT 


Baby Calculator makes an ideal gift—for every Gift occasion. 
Birthday—Graduation—Christmas—Anniversaries. For men, y 
women, children—teachers, business people, home or shop 
use, COMES PACKED READY FOR GIFT WRAPPING. 


TEN DAY T: lAL 
Money Back Guarantee 


Because we know that our machine is the very best calcula- 
tor to be obtained at this low price, we make this 10 Day 
Trial offer on a positive money back guarantee!! Don't buy 
ANY Calculator without this guarantee! Send only name and 
address, pay postman $2.50 plus postage (if cash is sent, we 
pay postage—you save up to 40c. (If outside U. S., send 
$3.00). Money back within 10 days if not delighted, 
(AGENTS WANTED) 


CALCULATOR MACHINE CO. (Mfrs.) 
DEPT. 475, P.O. Box 248, GLENVIEW, ILL. 


[== ae couPOoN—————— 


PALOULATOR MACHINE CO., (Mirs). 
. 0. Box 248, Dept. 475, Glenvi 


—À Taur Calculator is just what I've pa looking for. Send one 
TOTAL at once (C.O.D.) or (I am enclosing $2.50). 


cost Name... 
SEND NO MONEY 


ADDING 
MACHINE 


ONLY 


jer 50 


Each Baby- Calculator en- 
closed in beautiful rich-look- 
ing Leatherette Case — at 
no extra cost. 


Better Built 
Lower Prices 


Two Wheeler 
for Youngsters d 


only 3225* Assemble Yourself 


gave you m ud 


CATALOG FREE THIS STURDY SIDEWALK MODEL BIKE is idea for 
mm i VS tate kind of EN roe from 35 to LA ad UO as TWEEN erm ^ 
x MPSON BI Byes. BOAT mri Mra. . C9. sn EM ADDERE PEDOT ED) TIL TD A alee 
EUM 5 CORTLAND, Av. LITTLE GIANT. i» buli to, take punishment — its 


sturdy, so] safe and easy to ride. Guaranteed to carry 

500 1bs., ‘advistable seat, handle bars and sprocket. Sa 
lubricating sprocket bearing. Ball-beaving wheels. 
pneumatic, puncture-proof tires. Regular bicycle pedals, 
Chain guard. Length, 31 inches from axle to axle. 

and tbe, 10 by 134 inches. 

LITTLE G! p can be shipped to you at this great 
money saving only because it comes ready for you to 
paint and assemble. Full instructions for assembly— 
complete kit including Allen wrench, Decals, etc. SIMPLE 

EASY ASSEMBLY guaranteed! Dealer inquiries invited. 
A.C. Voltmeter Hickok, 2¥2” round, flush mounting, 0-150 volts 


BLISSMAR MFG. CO. ... 


Voitmeter General Electric "Model DW-31. 2127 round, flush 2407 18TH ST. N.W., WASHINGTON, D.C. 


METERS 45: 
OFFER 
SURPLUS-NEW-GUARANTEED-GOVERNMENT INSPECTED 


Four Useful Meters for repair shop, laboratory, home 
and farm at a Sensational New Low Price 


ter ers N23, round bakelite case Gentlemen: Ship me at once the LITTLE GIANT BICYCLE 
rigs iter Complete win Paper Volt -Ohm-Milliammeter Scale. ready for assembly, with kit and full in-tructions. 
stamped metal case, O Send C.0.D. I will pay po:tman $22.50 plus.shipping charges. 


Urrent and Alternating 


AE des ELE m o d check or m.o. for $22.50. Shipping charges will 
‘our of ese meters can now be had at prepaic ou. 
Sestri traction ot Government eme per ONLY $8.90 | ,. = 
MARITIME SWITCHBOARD tte 
Dept P.S., 336 Canal St., ` N. Y. 13, N. Y. City ——— — —— — ZOR aaa State —— — — —— 
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MONEY BACK 
GUARANTEE! 


Here is a real bargain for the pipe smoker who isn't 
too fussy about the appearance of his pipes, but who 
is primarily interested in their smoking qualities. 


"These bargain pipes are of all kinds, shapes, sizes 
and woods, Some are genuine imported briar, domestic 
briar, dogwood and molded briar. Some have imper- 
fections in their finish and some are slightly chipped. 

T ALL ARE SMOKABLE. When your order comes 
i we will just grab two out of the box and you may 
get a bigger bargain than you expected. But if you 
are disappointed, return the pipes for full refund. 


SEND NO MONEY 


« Remember, if these pipes were perfect in appearance, 
some of them would cost you $1.00 to $3.75 each. This 
is a "'grab-bag, sale, and this offer may never be made 
Begin, Send $1.00 with coupon, or we will ship 
C.O.D. plus postage and delivery fee. We guarantee 
satisfaction or money back. 
—————S— P 
FOSTER PRODUCTS, Dept. 2PS 
257 4th Ave., New York 10, N. Y. 


nd me 2 of your grab-bag pipes as per 
M | am not satisfied, you ree to 


Mako refund. 


O I enclose $1.00 O Send C.0.D. $1.00 plus postage | 


City } 
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48 PLANS 


48 complete plans of toys, ash 

trays, garden ornaments, Dutch 

boys and girls, what-not 

shelves, and many other inter- 

esting projects. Finest selection available. 

Novel method allows you to make fnished 

project any size desired. PLUS FREE De- 

Luxe Plan of corner shelves, Send only $1 to 

Jackson, Dept. 3, 5440 N. Shoreland Ave., 
Milwaukee Wis. 


POPULAR - 
SCIENCE 


ZA 
"TEST" 
=e Locate Blown Fuses 
VES Remove Fuses SAFELY 


A must tool 
for elect 
cians, main- 

nce men, home own- 


ers, Replaceable lamp in- 
> Plier tests 
Plier 


110 to 
pulls 


res the use of only one 

an be obtained from General 

estinghouse stores, or 
er 


Price $2.75 without Leads, $1.50 addition 
STAR FUSE CO., 237 Canal St., New York 13, N. Y. 


New Pocket Size 
Computing Scales on One Side 
Gives Composition Resistor Color Code 
Figures Ohms, Watts, Amperes, Volts... Quickly! 

Here’s a new and improved version of the 
famous Ohmite Calculator. Handy pocket size 
—9" x 3". Solves any. Ohm's Law problem with 
one setting of the slide. No slide rule knowl- 
edge necessary. Send 25c in coin for your Calculator. 
OHMITE MFG. CO., 4956Flournoy Street, Chicago 44, Illinois 


RADIO PARTS GRAB BAG!! 


10c brings the new 1947 completely illustrated catalog 
Contains hundreds of new ideas, new items and w 
prices. See the new kits and bulk assortments, sheets, 
dyes, cements, ete. Also information about national cash 
prize tontest. 

BELLCO PLASTICS, INC. 
98 Gramatan Avenue, Mount Vernon. N. Y., Dept. P1 


PLIERS FOR ^ 
EVERY NEED 


Ask Your Dealer 


UTICA DROP FORGE & TOOL CORP. 


UTICA 4, NEW YORK 


PRESTO 


FIRE EXTINGUISHER 


o Mighty Midget Puts $ .95 
Out All Types of Fires 


This tiny, miracle fire-killer fits easily 
into the palm of your hand. Just 6 x 116 
inches. Weighs only 10 ounces. Ready for 
instant action. One half turn of the screw, 
and PRESTO, the danger's gone! Can be 
used by any member of the family. Ideal 

protection for car, boat, motorcycle, etc. 
Harmless to food and clothing. A tested 
and approved fire extinguisher. 


For immediate delivery send check ‘or 
money order for $5.95 and we 
send you Presto Extinguisher post- 
paid, or just send name and address 
Dealer ‘and’ pay postman $5.95 plus postage 
Inquiries (C.0.D.) 

Invited. 


ANYONE CAN 


f MASTER GLAZE 


PA 
SN Ww x m 


e n TA 
SS dtm mm 
ura, 


"ns 
ao amean on FM — > 
UTI aur moun 
LY d 
7^ MPVS 


Car Owners! Meet Master Glaze—the sensationally different 
luster for new and used cars! , Not a wax—not an oil polish 
—not a paint! —nothing that “smears” over the surface. | 
MASTER GLAZE is a unique discovery —a creamy liquid 
—quick and easy to apply! Gives a hard, 
AGENTS | glass-like surface. Even gasolinecannotduli 
An unusual | jt! Lasts six months toa year! Amazing 
opportunity! | luster—beautiful, sparkling clean and bril- 
Quick, flashy | liant! Doesn't finger-mark—doesn't smear! 
demonstrator. | A match box full glazes an entire car. Seals 
Big profits. NI rotects! NOTHING LIKE IT! 


Weite today REE SAMPLE 
Just send your name and address to 
Milwaukee, Wis. 


MASTER GLAZE CO., 7720-571 W. Harwood A\ 


Rumin Gold-Coated Flints 

. the only gold-coated 
flints made... plus Rumin 
blue-flome Lighter Fluid 
ore a sure fire combina- 


light brighterl 
SOLD WHEREVER 
CIGARETTES, CIGARS 
AND TOBACCO ARE SOLD 
ROCK FLINT CO.. 123 Doughty Blvd., Far Rockaway. N.Y. 


* Adjustable 
end wrench 

€ Pipe wrench 

* Gripping tool 

* Multi-leverage 
pliers 

* Hand vise 

* Locking clamp 


JAWS 
ALWAYS 
PARALLEL 


PRESSURE-LOCK 


WRENCH 


it fits as it grips 
...and it HOLDS! 


Created by tool engineers in answer to a 
universal need for an all-around tool, this 
pressure-lock wrench grips nuts, studs, pipe, 
short, broken or irregular pieces and holds 
them with a 1!/; ton grip. Releases with the 
flick of a finger. Readily adjusted to varying 
jaw openings. Jaws always parallel when 
they close . . . grip to the very-tip. Saves 
time, tempers, avoids dropped pieces, rounded 
edges. At leading hardware, auto equipment, 
mill supply, plumbing and electrical stores 
and departments. 

3t 7—Max. jaw opening 34" .. 
it 9—Max. jaw opening 1" 
#11—Mox. jaw opening 11/2 


+ BMC CHANGE- A - BLADE SCISSORS — 
Really 4 scissors in one—gives you new, 
keen blodes in 10 seconds. 


* Offset Screwdrivers—for 
and standard head screws. 


+ Ready-Ray Trouble Light—plugs into the 
lighter socket of your car. 


BMC MANUFACTURING CORP. 
Binghamton, N. Y. 


both Phillips 


Go places for pennies . . . with 
a Whizzer Motor on your bike! 
This sturdy, modern motor fits 
any balloon tire bike . . . takes 
you 125 miles per gallon, at speeds up to 35 
m.p.h. It's America's thriftiest power transporta- 
tion, engineered for years of trouble-free per- 
formance! Get in the Whizzer Parade! 


WOOD SHAPER 


3 [7 Of grey iron and aluminum construction. High speed 
RIDE ONE New Departure Ball Bearings. 12 x 16 inch table with 


ND YOU'LL C % inch s dle 
> aen 


THREE WAY ADJUSTME -Table adjusts 
and down. Cutters ac 
Fence is adjustable on the table 


ble on the 


Requires 14 to % hp moto mes equipped with 
universal shaper head at $37.50. Extra shaper heads 
three wing cutte 

to fit shaper head on requ 
to size and pattern. 


Immediate Delivery— 


MURPHREE MANUFACTURING COMPANY 
SYLCAUGA, ALABAMA 


Whizzer Motor Company, Dept. 532, Pontiac, Mise: C U T $ || N T RI CAT E D ES | G N $ 


lencose $99.97, which includes $2.42 Federal Excise Tax ( Y : 
C) money order. Send me one Whizzer Motor complete, ready for installation. never before possible 


If descriptive literature only is desired, check here (..). 


Name City. 


Street__ — — Süite. 


SICKNESS or ACCIDENT. 


l blade saws in any direction. Cuts wood, plastics, A 
or light metals without binding or breaking. Sturdy steel d 


, H frame, with new lever adjustment, keeps tension right. Com- 
an t let ith 3 extra blades, 95€. Blad ly, 3 for 25€. 
rob me of my savings MBSSPSE-YEE C ER ai 
; STORE, or send $1 direct for sample to ENLARGED 
l'VE A FAMILY MUTUAL TYLER MANUFACTURING COMPANY SECTION 
938 Pico Boulevard — Santa Monica, California OF BLADE 


dp» HOSPITALIZATION POLICY 
Be Costs A DAY - EA 
. CH ADULT . 
3 DN" | (Playin One Hour 


Benefits begin the day you enter a hospital by Ear and Note 

FOR SICKNESS OR ACCIDENT NEWLY INVENTED SLIDE-CHORD 

Hospital Expenses n p eee t n $540.00 DEVICE, Fits plano. Play any 

(heginning with the first day) Seed a anes, UN M ang 

FOR ACCIDENT play beautiful qu hand professional radio style at ie V 

ctor "T1 1313191 Fun! A game! No exercise or drills. Startle your friends. 

" rr PH to 27 COMPLETE SONGS WITH 4 CHORDS (SEND NO MONEY) 

oss of Wages reim! Pie ee ee ee (JUST 1c CARD). 25 lessons ABC METHOD, including many 

Loss of Life by Accident «. s «e. POPULAR SONGS and SLIDE CHORD DEVICE ALL for $2 plus 
C.O.D. Save C.O.D. and send $2 cash, check. money order. 

WAR COVERAGE AND EXTRA BENEFITS D: and, send | 


MONEY BACK GU. C.0.D. ‘in Canada. 
DALE SHEARS SCHOOL OF MUSIC 
Studio 4102 Struthers 3, Ohi 


MUFFLERS 


STEELS and ALUMINUMS 
with a motorboat tone 


MAIL COUPON TODAY—No Agent Will Bother You SINGLES, Chev, V-8, Plymouth, 
Steels $5.50, Aluminum $6.50. 


FAMILY MUTUAL LIFE INSURANCE CO., WILMINGTON 99, DEL Chry, Olde, Bülcks, ete; Steels 
enS $7.50, Aluminum $8.50. V-8 ond 


Childbirth Expense paid, up to . « « s «© » e + $75.00 


itual Life Insurance sim q MERCURY DUALS, Steel $17.50, 
COT Shipley SEW eta 99, Del. €— Aluminum $20.00. Aluminums are 
E , with ligation, lete t H guoranteed for life of your car. 
Hee treten ipei) iin ME 2 DEALERS WANTED 
NAME i 
ADDRESS H SANDEE MUFFLER CO. 
CITY. i 7523 S. WESTERN AVE., LOS ANGELES 44, CALIF. 
le e = 
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> A TREASURE CHEST FOR MECHANICS 
GARAGEMEN — FARMERS — EXPERIMENTERS 


i 


POUND HANDY ASSORTMENT $ €) Q5 
1 SCREWS — NUTS — BOLTS 
WASHERS — RIVETS — SPRINGS 


"Think of it—this popular assortment specially priced at 
less than 9¢ a pound! Chest filled with 100 pounds of 
clean, new fasteners, mostly 14” and larger diameters— 
bound to come in handy in shops, garages, on farms, or 
wherever a large variety is needed. Chest, too, is valuable 
for many uses after original contents have been used. 
Shipping wt. 115 Ibs. Price only $8.95. Enclose remittance 
and shipping charges when ordering. 


HUDSON TRADING CORP. 
FA 1519 N. Wells St. Chicago 10, III. 


AUTO OWNERS! 


New Power, Pickup, Pep! 
Amazing TYPHOON SUPER- 
CHARGER is back again, ready to 
put new life into old motors, add 
to power. pickup. pep, 41.000 
| users find gasoline economy. you 
will. too. Motor knock vanishes 
...Grease bath air cleaning keeps 
dust out. Takes 5 minutes to in- 
stall with screw driver, fits on 
carburetor, Order today, mention make and car model, Only 
$5.95. Ohio orders add 3 % tax. west of Rockies add 10“. 
10 DAY MONEY BACK GUARANTEE! 


TYPHOON PRODUCTS CO. creveiana” ia. onis 


Cleveland 14, Ohio 


Here's Your Best Pal— 


n 


ga BEVERATOR 


the Insulated 

Carrier—for 
p Beverages 

and Food 


Keeps food and drink HOT OR COLD for hours. Ideal 
for motorists, travelers, sportsmen, truck drivers. 
mothers with children, etc. Light, convenient, sanitary, 
holds a lot. Easily kept clean. Made of Cadmium plated 
steel, efficiently insulated, durably enameled. Beautiful 
green exterior finish. Length 18". Width 7". Height 12”. 
Shipping weight 11 lbs. Everybody wants one. Only 
$12.50 each, cash with order. Add 50c for prepaid ship- 
ment. Order NOW. 


THE BEVERATOR CO. 


6th & Hyatt Sts. Cambridge, Ohio 


Amazing New 
DUMORE "CARVIT" 


Makes You a Skilled 
WOOD CARVER 


. 
n Twenty Minutes? 
A fascinating new hobby, complete in 1 tool! 
Making fine wood carvings with a Carvit is so simplo a 
child can do it! You can amaze your friends with fin- 
ished work on your very first attempt, You can add a 
rofessional" touch to other woodworking projects by 
embellishing them with fine carvings. 
Fascinating Fun—and Profitable! 
The Carvit is a duplicating tool, made by 
a famous manufacturer of precision indus- 
trial tools. With it you can carve dozens 
of beautiful and useful objects in mahogaı 
ebony, and other fine woods. Kor mod 
yi use plaques, costume jewelry, a: 
ys, and a wide variety of ether inex- 
pensive objects of plaster, metal, glass and 
plastic, Your carvings aro many times moro 
beautiful and valuable than your modelst 
Think of the useful and ornamental 
things you can make for your own home — think of the 
distinctive gifts you can make for your friends! 
You are an expert at once—with a Carvit! 
Here's how the easy-to-use Carvit pm 
works: You clamp a model to the | 
table below the tracer, and a /~ 
wood block below the cutter. Then 
You switch on the motor and 
guide the tracer over the ri 
contours of your model. Tho 
ter moves with. tracer to carve 
of your model, 
5 all there is to it! i." 
With a center attachment you can 
carve objects in the round—statuettes, busts, and figures, 
The Carvit comes complete with cutters, wrenches, and 
instructions, ready to use, for $48.50, Center attachment, 
extra. 
Prod 


tion is too limited to 
ut while our stock lasts we can ac order for 
immediate delivery. To avoid waiting for your new Carvit, 


fear out this coupon and mail today! 


THE DUMORE COMPANY, Dept. B-52, Racine, Wis. 
10 pays Please send me — 
FREE C] One Carvit complete as described above, 


O Complete information on the Dumo 

Triall Carit, ü 

(if I am not completely satisfied with my Carvit, I can 

return it m 10 days for a complete refund of the pur- 

chase price.) 

C] Enclosed i 
of $. 


my check or money order, in the amount 


O Ship C.O.D, plus insurance and postage. 


Street Address. ...... 


City... 


25 Asst'd CUTTERS, SAWS 
REAMERS, BORERS 
ue 


35.5 


If you can duplicate 
this wonder value in 
any hobby shop at 
less than $15.00, re- 
turn your set and 
get your money 
back. 
This is the 
greatest value 
we have ever 
offered — 25 
assorted 
hardened 
steel cutters 
for working on 
plastics, metals and wood. 
Assorted shanks 3/32. 7/64, 
and 1/8" diameters. The large illustration shows the 


tools actual size. 
UTILITY $3.50 
MOTOR 


Can be used for running tools. toys, ex- 
perimental work, etc. A series wound 
motor 325," long x 212" wide and 12," 
high. !4" shaft. A resistor is included 
at no extra cost making this an AC-DC Motor. 
Both above items Post Paid in U.S.A, and possessions 


GENERAL AIRE CO. :; £35 
40 POWER TELESCOPE 


Finest Achromatie Lenses. 
Brass Tubes. 

Leather Covered 

Main Section. 


Variable 

Power | Eyepiece 

Adjustable from 10X 

to 40X. Lower powers for 

target spotting and wide angle 

viewing. Higher powers for long 

range and astronomy, Achromatic ob- 

jective lens over 2 inches diameter. Length 

closed 91/2". open 27". This is a precision American 
made instrument. Only $34.50 Postpaid. 


LABORATORY MICROSCOPE 
| 5195 


laboratory, 


A professional type micro- 
scope priced within the reach 
of the amateur. For school. 
physician and the serious 
amateur. Color corrected achromatic 
lenses. Professional size eyepieces and 
objectives interchangeable with all stand- 
ard professional makes, Height 14 inches. 
Weight 514 Ibs. 2 wheel focusing. Body 
tilts any angle. 
Price complete with 75 power 
optics 5 4 
Price comp! 
optics exis 
Price complete with 600 power 
optics -$25.50 


We pay the postage Money Back Guarantee 
BROWNSCOPE CO. 

24 West 45th St., New York 19, N. Y. 

BINOCULARS MICROSCOPES 


$19.50 


Dept. 2P 
TELESCOPES 
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BARGAIN 


Original Cost $150.00 


3X Army Telescope 
ALL COATED LENSES—BRAND NEW 


An ideal gift for viewing objects, landscapes, seashores, etc. 
The high resolving power of the six ed lenses, five of 
them achromats will bring out great details. For the experl- 
mente be dismantled and used for hundreds of projects. 
Length 2 Inches, Postpaid $7.50, 


500,000 Lenses and Prisms. Send 3 cent stamp for ""BARGAIN'' List. 
A. JAEGERS, BOX 84B, SO. OZONE PARK 20, N. Y. 


Liquid Plastic 


7 PROJECT MANUAL 


me Project book. 
lox 211, Kenilworth, Ili. 


HANG THAT DOOR THE PROFESSIONAL WAY 
USE THE TIME SAVING E-7 MARK BUTT GAUGE 


—LABOR SAVING... 
You JF a clean cut deeply 
etched profile. Remove chips. 
Repeat this operation on the 
jamb and hang the door. 


HAT'S ALL-NO MORE! 


Mang more doors better. 

No adjustments.& No errors. 

© Used and approved by 
Master mechanics. 

* Comes in 312" and 4” 
(standard) sizes. 

€ Precision made. 

Cost ONLY $1.75 each or 

$3.00 a set at your hard- 

ware store. If your Dealer 

can't supply you send only $1.00 

with order and pay Postman bal- 

ance, plus postage C.O.D, pee sd 


E-Z MARK TOOLS © P. 0. BOX 8377 © LOS ANGELES 16, CALIF. 


5 


STOKER EMPTIES OWN ASH ! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 


POCAHONTAS FUEL COMPANY INCORPORATED 
341 EAST 131st STREET * CLEVELAND 8, OHIO 


Coa! is carried in pipe b; 
directly from coal bin to furnace 


DIVING LUNGS—"Frox Man" type carry self- 
ply for up to 2 hr, underwater 
thing dn 
water salvare, 
construction, exploration, and sporting 
Other standard shallow and deep water rixa. Write 
for details. 

OUTBOARD MOTORS- New 5i 
rude surplus motors. 

BARGE PROPULSION UNITS—Complete self- 
contained outboard units--mount flat on deck— 
40 TP. and T15 H 

LIGHT PLANTS, 
Binoculars, Rubber Boats, Are you on our mailing list Uu 


M & E MARINE SUPPLY CO. c5; Rive Aey 
SELL MERCHANDISE- 64 Maif/ 


OPERATE Profitable Lifetime Business Sell- 
Merchandise by Mail. Large Profits on Fasi 
setting $1.00 Items. WRITE TODAY! 
POWELL CO. oror. © SamaLnen BLOG., CLEVELAND 3, OH/Ó 


Be woi PLASTICS 

SEND Ote erm 

10: AA E 
Accessories, Touls. 


BERTON PLASTICS,INC. 
19 W. 2lst St., N. Y. 10, N. Y. 


55 ILP. Evin- 


Life Preservers, Bells, Sextants, 


[PETOQOTHER 


No need to grind off 


With FOLEY 


For All old teeth = cut new 
ones over them 
HAND SAWS Fast, accurate, nó 


eyesirain, Cuts fil- 
Cuts 20 sizes ing ume in half. 

of teeth 
from 4 to 16 
points per 
inch, Immedi- 
ase delivery 


I [ FOLEY mro: co. tastapo ts, Min l 
| mane. à “ef 
[RI =J 


BUOYANT KAPOK 


Millions of tiny air cells in the soft 
KAPOK lining cradle tired muscles and 
protect you from the cold. A tough 
snag-proof cover turns away wind and 
rain. You can really s-t-r-e-t-c-h out in 
Ta-pat-co. A big, roomy foot pocket 
lets you rest "toes up" without cramping 
or binding. 

Ta-pat-co gives you all. the new comfort 
features, yet rolls compactly and carries 
lightly. See it now at your sporting 
goods store! 


Icy winds can't bite through 
the warm lining and water- 
repellent, snag-resistant cover 
of a To-pat-co Parka. Pull the 
hood over your head and 
you're as snug and warm as a bunny in his bur- 
row. It's the toughest, lightest, most comfortable 
outdoor garment you ever slipped into — and 
one you'll love to wear. 


^ iss nl 


DON 


Get Your Copy 
«$n of this book! 


7 How to call ducks without a coll 
-how to kill a rabbit without 


o gun... how fo boil water in 
o wooden bucket . . . get the 
onswer to these ond hun 
other questions thot moke outdoor 
sports more pleosont and 
Printing limited—be sure 
copy—send 10¢ in coin 


THE AMERICAN PAD & TEXTILE CO. 
Dept. B-1, Greenfield, Ohio 
CANADIAN BRANCH — CHATHAM, ONTARIO 
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? WORK BENCH 


Built te Lasta Lifetime! 


With Bottom Shelf and 18" Sq. Drawer. 2"x6", Solid Plank, Grooved and 
Top and 1"x8" Back Rail, Shellacked to a Smooth. Satiny Finish. 
LUMBER CU. — De 41** Ft. Long © 34" High è 26" 


| wonawi 0. 
14525 W. Chicago Blvd. Detroit 27, Nia | Deep. Shipped Knock-down, with 
irr Wi Order tor Bolts, Nuts and Screws and ABC 
Shi ENCHES ai pes Chart for Quick, Simple Assembly. 
| s16. 


t, Mich. |, 
| {send C8. 35 Dep Ecce 


— | MOHAWK LUMBER CO. 


14525 W. Chicago Boulevard 
DETROIT 27, MICHIGAN 


SURPLUS BARGAINS! USE THE FINEST 
ms Cylinder Gage & WH EELS 


0 to 
MONEY CAN BUY! 


^n 


ibs. Used con- 


an io 
ginion, a... SE sach 


Your wheeled project deserves 
the very best in wheels. And 
here it. is . . . a heavy-duty, 


Electric Fuel Quantity 
Gage. used condition. 
minor damage. Four 
scales. Msc. switch. elec- 
tronic parts, etc. Weight 
3. $1.29 each 
lbs. 


industrial type steel disc wheel 
.V* (weighs 5% Ibs.) with a 
34" precision type roller bear- 
ing . . . an air-cushion, punc- 
ture’ proof rubber tre 23" 
A BRAND NEW MODEL thick . 10" dia. The tire 
Just of the production itself carries a load of 200 Ibs.! 
line, the it 1%” Priced at oi A $29.95 a set of 
Deluxe Wheel. 4, complete. ed money with 
proof, heavy rubber tire Order. No COD' 
bearing Fis ^ mle WALTON WHEEL CORP. 
ONLY $5.50 set of 2... Dept. 83 Milwaukee, Wis. Box 432 
$10.80 set of 4. Dealers, Jobbers, Salesmen wanted. 


High Pressure 
Aluminum Valve. 
Brand New! Two 

" tube fittings. 


wt. jc each 
NO cop's. INCLUDE °® |b. 99 
SUFFICIENT POSTAGE OR WE'LL SHIP COLLECT. 


AERO INSTRUMENT CO. 


Municipal Airport Houston 12, Texas 


. TOOL HOLDER 
Write owe (7220 \ g—— for 
: ' d M zve i Chisels—Punches 
with ordinary pen, in Beautiful Star Drill: 
GOLDEN RAY LETTERS r Drills 


immediately. K & W Metallic Seal and 
chanical Method—restore cracked idi 
blocks to unimpaired service in jus 
hours. KERKLING & CO., Burbank, Cal 


GUARANTEED CAR SERVICE PRODUCTS 
KW K & W Radiator Seal—repairs leaky PW 


which look and feel like Expensive Engraving. Make The spilar petion takes up 
your Greeting Cards and Personal Stationery. old Ronuerovs bis im pis To operate: New Safe 
GOLDEN RAYS PROCESS KIT “y Same operation, releases ay 
Complete with Gola, pover Copper Metallics. Order Now s $1.25 T. BERGGREN, "Mt Wad Mi 
.00 Postpaid. Agents Wanted—Large Profits. end $1.25 To T. adena, nn. 
TROY T. DAVIS P. 0. BOX 2 BRUNSWICK, GA " T T 


VARIABLE SPEED DRIVE ATTACHMENT presses 


The Era Variable Speed Minimum and Maximum range of speeds 
Drive enabl obtainable, as follows: 
to provide Atlas 15 or Buffalo 18 260/4400 
for large r Small "drills by Craftsman 780 Delta 17” L. S. 
hahet! ef Boice Grane I5  275/10000 Qld Model 320/2400 
Canedy-Otto 16 41078250 New Modsi ^ — 220/4100 
. Canedy-Otto jew Mode 
vines pue Na Pn Delta 14” L. S. 350/2240 Delta 17” H. S. 
aa Kes of presses tus, Delta 14” H.S. 670/5500 Old Model 640/5000 
without drilling of holes or Walker Turner 14” oo Delta i Mi S- ago /6450 
ew Mode 
changing! present: mauis. Walker Turner 14” Walker Turner 


ment 
S n " n 670/5500 — 0-1100 H. S. — 168/2880 
Furnished with either Pris calore Bronze bear- Price— above Bronze bear- 
bronze or ball bearing pul- ing. $59.50; Ball bearing, ing, $45.00; Ball bearing, 
ley, complete with belts. $45.5 $51.00 


When ordering be sure Special Model for Light Duty 
Er and Home Worksho $27.50 
ier ieee cee ERA METER COMPANY 
WRITE FOR INFORMATION 3942 N. Kilpatrick Avenue 
on other makes of presses CHICAGO 41, ILL. 
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All Leather 
hearling Lined 


FLYING JACKET 


h eov ro 
cov'z oly 22% 


ALL BRAND NEW 
\ TOUGH Outside-WARM Inside 


A rich looking, sturdy jacket 
made originally for the tough- 
est assignment of all, the Navy 
Air Forces. Complete protection 
against wind, rain, snow. Finest 
leather and best shearling avail- 
able. For every type of outdoor 
activity, work or play. Resistant 
to scuff’ and hard wear, flexible. 
Neat appearance, combined with 
greatest. warmth possible in a 
jacket. Far better than ány 
civilian jacket because the Gor- 
ernment demands and receives 
the best. Greatest value ever 
offered. Order today while choice 
sizes are still available. Sizes: 
small—medium—large.. 


Order Direct and SAVE 


Please send check or money order 
for $22.95. Pay few cents express 
charges on delivery. 


Full Zipper from 
Waist to Neck. Big 
Shearling Collar, 2 
Big Patch Pockets, 
button down flap. 


2801 UNION CENTRAL BLOG. 
CINCINNATI (21, OHIO 


BARGAIN 
p MEN'S Wrist Watch 


Year's Greatest Value! 


Here at last is that watch you have 
been waiting for! Now you can ful- 
fill your desire to own a fine im- 
ported SWISS WRIST WATCH. 
The exact watch you've been 
wanting at a 
price you can 
afford to pay. 
Our direct-to- 
you, no-middle- 
man, mail or- 
der plan, makes 
this low price 
possible. We 
import our own 
watches direct 
from Switzer- 
land and only 
have a limited 
number avail- 
able to offer. 


Send No Money—Order Now! 


Never mind paying now. 
Upon delivery, pay postman 
only $8.49 plus 85c Fed. Tax 
and C.O.D. charges, or send 
$9.34 (tax included) with 
order and ay postage. 


*g.49 
s- == 
WRITTEN GUARANTEE WITH 


STYLE! 


use — Smart = 


jeathier_band: 


imited Special Price 


Plus 10% FED. TAX 
EVERY WATCH. If not de- 
not been tampered with. Hurry—order now—supply limited! 
I A fortunate purchase makes this amazing offer 
RUSH! tional low price. We urge you to order now 
while the supply lasts. Prices are going up. 

quick action sales! 
AMERICAN MERCHANDISING CO., INC. 


lighted, return within 10 days for refund, providing watch has 

possible. They won't last long at this sensa- 
Up and UP every day—order now—this offer is made only for 
Dept. PFW-48, 12 Adams Ave., Montgomery 4, Ala. 
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257 
“BELOW- MARKET” 
PRICE SCHEDULE 


Here is a real bargain in surplus 
machine tools for general production 
purposes. 31 major types of tools— 
in all makes and models have been 
recently repriced to an average of 
25% under the open market for the 
same machines—in order to clean 
government warehouses faster of this 
surplus property. The tools average 
less than 3 years old. Few need 
rebuilding but when necessary it can 
be done at a cost within the large 
price differential allowed. Find out 
today about these bargains for yourself 
or your company. Write, wire or phone 
any of the WAA offices listed below 
for your copy of the fixed price 
Machine Tool Catalog—issued 
October 1, 1946 ... or ask your 
regular machine tool dealer to 

show you his copy. 


686-2-A 


= Heuston « 
Via» Kansas iy, Ma.» Unie Roch 


Francisco Seattle vSockene » Tuia 
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RUGGED! COMPACT! HANDLES BIG WORK 


Thousands of owners find fun and profit with the 
Universal. Patented design gives you the five most 
useful power tools in one HEAVY fabricated-steel 
frame. Runs freein bronze bearings. Ideal for home 
or small shop. 

LATHE—30" between centers. Face plate, spur center, tool 
rest included. SANDER—cuts fast and clean. 8-in. diam. 
disk takes any kind abrasive. CIRCULAR SAW—taking 6” 
to 8" blade. Arbor takes moulding cutters, scratch wheels, 
buffing wheels. EMERY WHEEL—S5"—furnished. DRILL 
PRESS—pulls up to %-in. drill in steel. 2" travel. 

Write for literature. Shipping weight, 65 Ibs. $17.50 
down, balance C. O. D. Ten day trial—prompt ship- 
ment. (Motor and saw blade not included.) 


EMRICK INC. 1724C CLINTON ST., KALAMAZOO 24, MICH. 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


. . » For Pleasure and Profit! 
If you have a workshop—at home or in busi- 
ness—you need this new Warner Electro- 
plater. At the stroke of an electrified brush, 


your shop com; jete 
Warner Electroplater ES ht ‘ye 


M] WARNER ELECTRIC co.. DEPT. 1-23 
2 Jarvis Avenue, Chicago 26, 


WARNER ELECTRIC CO., 1512 Jarvis Avenue, Chicago 26, Dept.L-23 | 
[| Gentlemen: Send Free Sample and Details to: 


J Nao: 


ET 
E 
SSS FS SS SO un re ne 
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THE PIONEER 


A Real Steam Turbine ag 
for Model Boats 24” long and larger. + 
Amazing speed possibilities. A fascinating new 
machine for heating experiments with burner or 
blowtorch. Two boiler sizes available. Comes com- , 
plete, pustpaid, ready to run with propeller and 
alcohol burner. Prices below do not include hull. 
Turbine, with 15- min, boil . $17.90 
Turbine, with 30- min. boi ..$18.50 


PHILIP STEVENSON COMPANY 


Box 162, Station D Cincinnati 6, Ohio 


CUT 28 COSTS 


Air-Speed Saw and File 
eliminates slow, expensive 
hand hack-sawing or hand 
filing. Gets in awkward 
spaces with ease. Speeds 
auto-body repair, factory 
maintenance, aircraft 
service and dozens of 
other jobs tequiring. fast 
accurate gag & Lin, ling. 
AIR-SPE 

SIGNED cip one sd op- 
eration. Simple finger pres- 


Weighs 34/2 Ibs. 
50 sure adjusts the exact 
hetcils tor oniy SAA sure, adjusts, 


For literature write: 


AIR-SPEED TOOL COMPANY 
1500 W. Slauson Ave. Los Angeles 44, Calif., Dept. PS-14 


PRACTICAL SHOP TRAINING 
in AIR CONDITIONING 
Domestic - Commercial - Industrial 
REFRIGERATION 
SERVICE-MAINTENANCE 
INSTALLATION 
Approved for G. I. Training 
Write for Details 
COMMERCIAL TRADES INSTITUTE 


202 So. 20th St. BIRMINGHAM, ALABAMA 
Train in the Magic City of the South 


SUITE Uy) 50 YOUR OWN 


It's EASY 
with the aid of this E 
Plating RECTIFIER 


WITH ORDER 


256008 pieta wi 
BOOK MN 


TELLS HOW 


ELECTRO TECH f: 


IPMENT CO. 119A Loisyete St. New York 13, N, Y. 


[An Ideal and Practical Gift For Any Man! | 


A DYNAMIC 
| HEAVY DUTY 
INDUSTRIAL WELDER 


AVAILABLE NOW FOR ony 
$2350 


IMMEDIATE DELIVERIES 


a Designed to Do High-Grade Welding Inexpensively 


Maintenance men, farmers, mechanics, machine shops, 
foundries, auto, general repair and job welding shops 
using the DYNAMIC WELDER find it so indispensable and 

useful that they cannot afford to be without it. If inexpe- 
rienced you can easily learn to do a variety of high- 
grade welding jobs by following the practical, simplified 
operating and welding instructions furnished. 


WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 


Has eight metallic and carbon arc welding heat stages. Does work 
yov would think only possible with a larger, more expensive machine. 


COMPLETE 


AMAZINGLY SIMPLE 
TO OPERATE! 


This portable Dynamic 
Welder, easily carried 
right to the job, can be 
operated from any con- 
venient properly wired 
110 Volt 60 cycle 
line. Can also be 
supplied for 220 
Volt 60 cycle oper- 
ation and for oth- 
er voltages and 
cycles at slight 
additional 


FARM 
IMNIEMENTS READ WHAT USERS SAY... 


f "n si 
(= Repair Shop Owner says, “It will do more than you say” 
“4 want to say | operate a repair garage and am more than satisfied 


1! with the welder. It will do more than you say." C. P., Butler, Ohio 
BICYCLE D » cost. 
REPAIRS | It's the Greatest Portable Outfit 
HOME “Now ! om equipped for oll kinds of welding and I must say it's the greot- 
APPLIANCES @st portable outfit for welding any man could ever wish to own. | wouldn't 


tell mine for the cost of plenty welders | have seen which were very high 
in cost but not in convenience. Yoy may put me on file as a booster of your 
wonderful welding product.” W. J. B., St. John, N. B., Canada 
Better Than | Expected 
HI have done quite o little welding with my welder ond will soy it is better 
MAINTENANCE AUTOMOBILE than | expected. The price, convenience, and variety of work that can be 
REPAIRS done with the Dynamic are the attractive points.” W. R. P., Portland, Ore, 


EASY TO OPERATE! 


DYNAMIC SUPERCHARGLD WILDER 


Once you see a DYNAMIC in operation you won't want to be without it. Its simplic- 
ity will amaze you. In a year the DYNAMIC only costs you about óc a day. COMES 
COMPLETE, READY TO OPERATE, WITH HELMET, RODS, CABLES, ELECTRODE 
HOLDER AND OPERATING INSTRUCTIONS, ETC. NOTHING ELSE TO BUY. 
Write today for Free particulars. Act now and get details on our amozingly low- 
priced Dynamic Welder and 10-day trial offer. 


DYNAMIC WELDER Au 


DAY TRIAL OFFE 


DYNAMIC WELDER CO. 
13 East 23rd Street GT, CHICAGO 16, ILL. 


Send me free details of your 10-DAY trial offer. 


State... 


Unwritten Stories 
Are Also 
Important 


NEW YORK newspaper man once esti- 
mated that he read daily the equivalent 
of Gone With the Wind; for every thou- 
sand words read, he had one set in type. 
Here at Popular Science we likewise do 
plenty of reading. We also get in our share 
of traveling. In the course of a year many 
of us cover thousands of miles, make dozens 
of trips. Naturally, they don't all pan out. 
We don't expect that they will all result in 
immediate stories, but we do feel that some 
time the information gained and new friends 
made will benefit PSM readers. 

Over a recent 11 days, for example, a 
PSM editor flew 15,000 miles to Sao Paulo 
and Rio de Janeiro, Brazil, and return. He 
was one of 10 magazine and newspaper men 
invited to inspect the plants of Laminacao 
Nacional de Metais. After less than five 
days on the ground his thoughts were 
jumbled and his senses weary, but he had 
gained at least one new conviction: Citizens 
of the United States have no monopoly on 
the term "American." 

As individuals and as a nation we have 
used “American” to denote much more than 
citizenship in the U.S.A. We have meant, 
too, resourcefulness, initiative, youth, fear- 
lessness, adaptability, ambition and free- 
dom. Well, Brazilians are like that too. We 
were astounded, for instance, to learn that 
the active directing heads of Laminacao 
boast an average age of 30. They employ 
more than 8,000 men and women, produce 
light airplanes, kitchenware, nonferrous 
strips and plates, high-quality zippers, and 
steam boilers. Does anyone know an “Amer- 
ican” outfit like that whose bosses are less 
than 10 years out of college? 
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Francisco Pignatari, 29-year-old Brazilian aviator 
and industrialist who heads the huge Laminacao 
Nacional de Metois, is typical of its young leaders. 


The whole tempo of the expedition, in 
fact, was “American.” The schedule of 
luncheons, receptions, dinners and especially 
interviews by the press left the guests breath- 
less but impressed. The amiable, brisk, Eng- 
lish-speaking hosts never once relaxed their 
efforts to exhibit their industries, dispense 
their hospitality, and show the incredible 
beauty of Rio harbor and the Sao Paulo 
countryside. 

North American influence was unmistak- 
able, even to the extent of a slight Boston 
accent in a young engineer, Oswaldo Bar- 
boza, who had studied aeronautical engi- 
neering at M.LT. Besides designing the 
only light planes produced in Brazil, Bar- 
boza enjoys a particularly robust “American” 
sense of humor, plays four and five games 
of chess simultaneously, and seems to be an 
expert at bridge and poker. Others had 
studied at Pittsburgh and Cincinnati. 

Yet for all the time spent, the very at- 
tractive new friends made, there really is no 
“story” for PSM readers in this trip. North 
American machines and techniques are dif- 
ferent. For the most part, too, they have a 
head start on Brazil’s whose problem is to 
produce more goods, more cheaply and more 
quickly. Brazilian engineers and scientists, 
able as they are, have different tasks from 
those they would have in the United States. 
They are essentially pioneers, because their 
frontiers are undeveloped lands and re- 
sources, like our own country 75 years ago. 


VIA Meiner 


No moisture can seep through the 


seams of these raincoats—thanks to the 


electronic sewing machine developed at RCA Laboratories. 


A sewing machine...without a needle or thread! 


Since mankind first began to sew, 
say 15,000 years ago, seams have 
always meant “needle and thread.” 


But when thermoplastic materials 
came along—developed for water- 
proof coverings such as raincoats— 
“needle and thread" seams wouldn't 
do because of their tiny holes. 


Now—thanks to research at RCA 
Laboratories that constantly seek to 
improve even “little things” —goods 
made out of thermoplastics are 
“sewn” by electrons and the seams 
are as strong as the material itself! 


This will make possible dozens of 


new uses for these inexpensive and 
durable thermoplastic materials. 


Even today they provide perfect 
packages for foods, meats and drugs 
because they’re watertight, airtight 
and transparent. You’ve probably 
seen thermoplastic raincoats, to- 
bacco pouches, shower curtains . . . 


Research, such as resulted in the 
electronic sewing machine, is re- 
flected in all RCA products. When 
you buy anything bearing the name 
RCA, you enjoy a unique pride of 
ownership in knowing that you 
possess one of the finest instruments 
of its kind science has achieved. 

Radio Corporation of America, RCA 
Building, Radio City, New York 20. Listen 
to The RCA Victor Show, Sundays, 2:00 
P.M., Eastern Time, over NBC Network. 


Y 


The electronic sewing machine 
"welding" seams. Anyone inter- 
ested in manufacturing this in- 
strument can obtain information 
by writing to RCA, RCA Bldg., 
Radio City, New York 20, N. Y. 


RADIO CORPORATION of AMERICA 
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SOUTH 


BED LENGTHS—3, 312, 4 ond 4⁄4 feet 


DISTANCE BETWEEN CENTERS — 16 to 34 
inches 


SPINDLE SPEEDS— 
depending on type of drive equipment 
Six—41 to 658 r. p.m. 
Twelve — 41 to 1270 r. p. m. 
Sixteen — 46 to 1176 r. p. m. 


POWER LONGITUDINAL FEBDS— 

Model A Lathes— 48, .0015” to .0853" 
“to 0155" 
Model C Lathes—14, .0021" to .0156" 


POWER CROSS FE 


.0252" 
-0046"* 
manual operation 


THREAD CUTTING RANGE— 
Model A Lathe— 48 pitches, 
4 to 224 per inch 
Models B and C Lathes—45 pitches, 
4 to 160 per inch 


MAXIMUM COLLET CAPACITY — V; inch 


QUICK CHANGE GEAR BOX — Model A 
Lathes 


PLAIN CHANGE GEARS — Models B and C 
Lathes 


| E 


9" x 3' South Bend Model A Bench Lathe 


BEND 9° PRECISION LATHES 


Chialiy Buit- 
yor Clualiy 


Work 


The quality that is built into South Bend 9-inch Precision 
Lathes enables them to produce quality work with efficiency 
under all conditions. Regardless of the type of machining 
— between-centers, collet, fixture, or chucking — close toler- 
ances can be maintained and a maximum volume of fine 
work produced with a minimum of effort. 

Write for Catalog 9-J which fully describes and illustrates 
all South Bend 9" Precision Lathes and attachments. 


SPEED PRODUCTION WITH THESE ATTACHMENTS 


COLLET ATTACHMENTS — Hand- 
wheel and Handlever types for 
toolroom and production work. 
Collet capacities from 1/16" to 
1/2" by 64ths. 


TAPER ATTACHMENT — For turn- 
ing or boring tapers up to 3-1/2 
inches per foot. 


MILLING ATTACHMENT— Mounts 
on compound rest base for mill- 
ing, boring, and keyway cutting 
operations. 


ELECTRIC GRINDER — Powerful 
external grinding attachment for 
sharpening reamers and cutters, 
cylindrical grinding, etc. 


HANDLEVER BED TURRET — For 
volume production of small dupli- 
cate parts. Hexagon turret head 
holds six tools. 


DOUBLE TOOL CROSS SLIDE— 
Handlever or screw feed opera- 
tion. Holds 3 cutter bits. 


SQUARE TURRET — Mounts on 
cross slide. Holds 4 cutting tools 
for repetitive operations. Indexes 
accurately. Lever operated turret 
head lock. 


ALSO—Collet rack, center rest, fol- 
lower rest, carriage stops, thread 
cutting stop, face plates, centers, 
chucks, dogs, tools, etc. 


LATHE BUILDERS SINCE 1906 456 EAST MADISON STREET 


SOUTH BEND LATHE WORKS SOUTH BEND 22, INDIANA 
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AMIR CONDITIONING GUIDE. ... 54 


"New from Cover to Cover——1280 Pages, Ful 
basic principles, servicing, operation & repair of household, com- 
mercial & industrial refrigeration & air conditioning. A gold 
mine of essential important facts for engineers, servicemen, users. 


LDERS 
A GUIDES Vols. ces. & BUI R$ 


A practical illustrated trade assistant 
carpenters, joiners, builders, mechanics and ‘ail p 4 
vols., 1600 pages, 3700 illustrations, flexible covers. Pocket size. 
Each volume sold separately $1.50 a vol. 


AUDELS AUTOMOBILE GUIDE. 
A pn quick ready reference book for auto mechan! 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. ed, A 
Btandard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANURE. $2 


A practical, concise treat h Questions and 
theory, y and maintenance of podera di 


AUDELS WIRING DIAG GRAMS. ..... 
doles apparatus, It shows clearly how to wire apparatus or pras 
CUTE IUE Peete" AN AUDEL GUIDE IS A GOOD FRIEND! 


EAM Use the brains and experience of others in these Guides of the 
AU ety PLUMBER: S& ST FITTERS Trades, Save time and money with right methods, short cuts, 


A Practical Trade Assistant & Ready Refe ‘in plain labor saving ideas. CHECK NOWI You can look over any Audel 
ganguage by’ clean IMMER ODE, Sintoma, coarse. peep pice Guide in your home, Start the Easy Payments if satisfied, , 


tures principles of. modern lumbing ‘Practice, includi 
ipe Fittin, snd Air Conditioning. ‘ols.——16 ee CUT HERE umm mmn 
AUDELS SHEETMETAL WORKERS ,. I 


Diagrams, Pocket size. Each Vol Sold Beparaely in 


DA ND) Information. ‘iin iaig ot Sheot Maur Won. NN 


important fact, Duro, pointers in everyday language, die dnde. THEO. AUDEL & See Yok TONY. 

ease mail me for ys’ free examination the s 
AUDELS SHEETMETAL = “$4 F marked (X) below. I a: to mail $1 in 7 days on each 
‘ron & I book or set ordered, and to further mail $1a month on each 


y 4 Practical Encyclopedia in, LO Sect fons, 5 [MES book or set ordered" att I have paid purchase price, 
Toc Fuly indexed for read rer į answering, your layout eh a NE a 
problems. Covers all phases of sheet metal woi 'attern udels 
Cutting, Pattern Development & Shop Procedure, |Audels eT & Air Con Conditioning € Gui 


Daudels POW UID 
AUDELS ANSWERS ON 2 || CiAudels PUMPS, HYDRAULICS &AIR COMPRESSOR 
For Mechanics & Builders, Covers all types of blue prin gus I WEL GUIDE P i 
including ship & airplane, 376 pages, INIS ST & 


AUDELS NEW MAANI 


operate lathes, Screw ns miitin; machines, shapers, drill ren 
and all other machine tools. 1800 pages, Suity i ustrated, tod, Bf 
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Hi 
Erg es er E TE] ERS Handy Book 
companion that answers your MATICS g i EQueths MECHANICAL SRAZI ING COURSE 
AUDELS ATHEMATI DAudels MILLWRIGHTS 
and Mecha: ics Guide 
TIONS FOR aad f cau TERS and Builders Guides (4 vol 


CALCU for home pages, 550 CAudels PLUMBERS and Steamfitters Guides (4 vol 
ideal mathematics fron beginning, How Audels M 
ie Ü correct methods covering à ning, Hor pu. mer fl Bi 
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UDELS HANDY BOOK OF BAudeis GARDENERS & GROWERS GUIDES (4 vols.) 6. 
A PRACTICAL ELECTRICITY $4 ut CjAudels ENGINEERS & FIREMANS EXAMINATIONS 1. 
Tor maintenance engineers, electricians é all electrical w LAS EN IGINEERS and Mechanics Guides 
1440 Pages, 2600 Illus. Covers important electrical inform 2, 3, 4, 5, 6,7 and 8 complete bi £12 
form—pelnding Marine Wiring, Radio Principles, W DAudeis inswers. cal ENGINEERING . . . 1. 
A Key to a practical understanding of electricit cq l DAudels ELECTRICIANS EXAMINA IONS 2 2. . 1 
s 2 * $ yu D X D wd 
AUDELS RADIOMANS GUIDE. DAudels Handy Book of PRACTICAL ELECTRICITY ; 4. 
'elerision, etc., Aircraft & Marine Ra = DAudels ELECTRICAL POWER CALCULATIONS 2 
ervicemen, ‘amateurs. 772 pages. 400 Illustrations & gy O Cc RONIC DEVICES 2. 
i. Photos. Beriew Questions & Answers, Reference Index. ac DAudels ELECTRIC Dictiona 2. 
Authentic, clear, concis I DAudels RADIOMANS € GUIDE : EX: 
DAudeis NEW ELECTRIC LIBRARY 
AUDELS ELECTRONIC Di DEVICES,.,.52 H OAugois NEW RLEGTRIC LIBRARY 


Btood. Covers photo electric cells & heir applications. Atapliners 
iluminat frequencies, voltage, photocell, tubes, Ouma La 
wiring diagrams, ete. | M ÀÀ—Á——————— ——— -— 


AUDELS WELDERS GUIDE..........51 J 

A concise, practical text on operation & maintenance of all welding B Address... 
machines for all mechanics. Over 400 pages, illustrated. Covers 
methods of electric and acetylene Welding including airplane work. B oicasation 


AUDEL, Publishers, 49 W. 23 St, N.Y. IO Bempseosy rem 


Your |: zoxE 


? 


WILL TELL YOU! 


T for Taste... 
T for Throat... 


That's your own proving 
ground for any cigarette 


ES, the “T-Zone” is your 
own critical laboratory for 
any cigarette. That’s where 
you learn by actual smoking 
experience the particular 
cigarette that suits you best. 
For your taste and your 
throat are individual to you. 
Only your taste and throat can 
decide which cigarette tastes 
best to you... and how it 
affects your throat. 


Try Camels. See how your 
taste responds to the rich, 
full flavor of Camel’s choice, 
properly aged tobaccos. See 
how your throat reacts to 
the delightfully cool mild- 


ness of Camels. 


Aecording to a recent Nationwide survey: 


More Doctors smoke Camels 


than any other cigarette 


R. J. Reynolds Tobacco Co., Winston-Salem, N, C. 


TURKISH & DOMESTIC 
CIGARETTES 


Whien 113,597 doctors were 
asked bythree independentre- 
search organizations to name 
the cigarette they smoked, 
more doctors named Camels 
than any other brand. 


